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Foreign direct investment (FDI) and international trade play key roles in enhancing 
global technology transfer, fostering economic growth, and the increasing integration of the 
global economy. A country’s market maturity level and export platform status are particularly 
important in determining the amount of FDI and trade that a country receives. This 
dissertation focuses on the host market characteristics, the FDI-trade interaction, and how 
exchange rate risk affects a nation’s bilateral trade volume. 

The first essay examines whether FDI is a complement or a substitute to the bilateral 
trade (export sales) and the extent to which FDI-trade relationship is affected by the host’s 
market characteristics. In addition to examining the same problem at a disaggregated 
industry level, the second essay examines the allocation of industry-specific manufacturing 
FDI across different host countries. Both essays, respectively, use country- and industry- 
specific Japanese bilateral trade and outward FDI (establishment counts and values) into 
geogtaphically and economically diverse host nations. Results from the aggregate country- 
level analysis show that Japanese FDI and export sales during 1989-1999 were 
complementary. However, the results are sensitive to host’s maturity level and export 


platform status. Results from industry-level analysis show that the relationship between 
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Japanese manufacturing FDI and trade is industry specific. For example, while Japanese 
outward FDI complements industry specific export sales in food, beverage and tobacco 
industries, in wood products, furniture, and basic metal manufacturing industties, it 
substitutes export sales. 

The third essay investigates the effects of real exchange rate volatility due to shocks 
in both the fundamental and the microstructure component of the exchange rate on the 
volume of imports. Empirical results based on monthly bilateral trade data between the U.S., 
Canada, Germany and Hong Kong indicate that volatility in exchange rate due to shocks in 
the microstructure aspect of the exchange market has a trade depressing impact. The effect 
of volatility in the fundamental exchange rate on the volume of trade, on the other hand, is 
mixed, suggesting the possibility that importers of different commodity groups treat the 


effect of exchange risk in the fundamental component on their trading activities differently. 
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CHAPTER I 


INTRODUCTION 


This dissertation focuses on the host market characteristics, the FDI-trade 
interaction, and how exchange rate risk affects a nation’s bilateral trade volume. The desire 
of firms’ to enhance their global presence and diversify production, and the interest of 
policymakers to augment domestic production with more efficient foreign technology has 
resulted in a surge of the volume of the cross border movements of capital (Caves, 1989). 
Particularly, that of foreign direct investment (FDI) is significant. ' Data from the United 
Nations Center for Trade and Development (UNCTAD), for example, indicate that global 
FDI inflows that were about $59 billion in 1982 and $203 billion in 1990 are currently 
estimated to have reached 735 billion in 2001 (Table-1). Relative to the rate at which both 
the exports of goods and non-factor services have been increasing, the rate at which the 
inflow of FDI has been increasing is also phenomenal. For example, figures in table-1 show 
that during 1986-1990s while the growth of worldwide exports of goods and non-factor 
setvices has been increasing at 15.8%, the inflow of FDI has been increasing at an annual 
tate of 23.6 percent. During 1991-1995 it increased at a rate of 20.1 percent per annum, and 
from 1996-2000 this has increased to 40.1 percent per annum (UNCTAD, 2002). 

Nearly three-fourths of the total global FDI inflow is concentrated in the developed 


countries (see Figures 1 and 2). The European Union (EU), U.S.A., and Japan account for 


1 Throughout this paper the term FDI refers to investment involving a long-term relationship 
reflecting a lasting interest and control of a resident entity in one economy (parent enterprise or 
foreign direct investor) in an enterprise resident in an economy other than that of the foreign direct 
investor. The definition follows that of UNCTAD (2001). 
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Regional Allocation (Source and Destination) of Global FDI flows. 
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Figure 1. FDI Inflows to Developed Countries 
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Figure 2. FDI Inflows to Developing Countries 


Source: Authors computation based on data from UNCTAD (2001) 
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more than 60 percent these FDI inflows (UNCTAD, 2001). The amount of FDI that goes 
to the developing countries, on the other hand, has been relatively small and is highly 
variable across regions and countries. According to World Investment Report (2001), in 
2000 the total inflow of FDI into developing countries is estimated to have reached $240 
billion. Although there has been a steady rise in the amount of FDI into Asia, Central and 
Eastern Europe (CEE), the inflows into Africa, Latin America and the Caribbean have 
shown a stead decline (UNCTAD, 2001). Nevertheless, consistent with the overall growth 
trend of the worldwide FDI inflows, FDI is now reaching more developing countries in a 
substantial manner. For example, compared with the number of countries that received FDI 
in 1988 more than 50 countries (24 of them in developing countries) in the year 2000 
received an inward FDI stock that exceeds $10 billion (UNCTAD, 2001). 

FDI has several externalities. It finances investment. It transfers technology and 
stimulates economic growth. Thus it helps in increasing the standard of living of the host 
countries (Calvo, Leiderman, and Reinhart, 1996). Through FDI firms locate their 
production in foreign countries. Thus it allows them to diversify their production and 
thereby improve their competitiveness. There is, however, a concern that increased outflow 
of FDI reduces exports from the home countries, while increasing imports from the host 
countries, thus resulting in lower home country output, employment, and capital formation 
(Hejazi and Safarian, 1996). As a result, both theoretical and empirical examinations of the 


link between FDI and international trade, particularly exports from FDI source countries, 
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Table-1 
Selected Indicators of FDI and International Production (1982-2001) 
Value at Current Prices Average Annual Growth Rates (%) 

Item Billions of Dollars 

1982 1990 2001 1986-1900 1991-1995 1996-2000 
FDI inflows 59 203 735 23.6 20.0 40.1 
FDI outflows 28 233 621 24.3 15.8 36.7 
FDI inward stock 734 1,874 6,846 15.6 9.1 17.9 
FDI outward stock 552 1,721 6,582 26.4 10.4 17.8 
Sales of Foreign Affiliates 2541 5,479 18,517 16.9 10.5 14.5 
GDP (Current Prices) 10,805 21,672 31,900 11.5 6.5 1.2 
Gross Fixed Capital formation 2,285 4,841 6,680 13.9 5.0 1.3 
Exports Goods and Non-factor 2,081 4,375 7,430 15.8 8.7 4.2 
Services 


Source: Authors Computation based on UNCTAD (2002) 


attract the attention of scholars in economics and finance. In addition, the technology 
transfer and production process fragmentation role of FDI and the cross border movement 
of goods and services resulting from enhanced competitiveness of firms greatly contribute to 
the integration of world economies. Thus, the likely destination of FDI, the modes of 
investment, and how FDI is related to the flow of international trade has substantial welfare 
implications. The analysis of the patterns of the flow of international trade and FDI, 
together with the strategies adopted by firms to service foreign markets, therefore, attract the 
attention of researchers. 

The largest proportion of FDI both to the developed and developing countries 
originate from developed countries, particularly the European Union, the U.S.A., and Japan 
(see Figure 3-Japanese FDI during 1989-2000 was of course larger than what is reported in 
the figure). Given this fact, it is no surprise that most empirical studies that examine the link 
between FDI and trade also concentrate on FDI and trade flows between these countries 
themselves or between these countries and the rest of the world. 

Among others, several questions addressed by studies in the area include the 
following. Why are multinational firms reaching more and more diverse destinations? What 
are the host country characteristics that attract the investing firms? Are trade flows between 
FDI partners related to the FDI inflows and outflows? What does the geographical 
distribution of FDI reflect: efficiency, technological advances, or liberalization of trade and 
FDI policies? Given the diminishing role of the traditional FDI driving factors (such as 
factor abundance, cheap labor, etc), to what extent do market size, natural resources and 
low-cost or semi-skilled labor endowment of host nations affect the inflow of inward FDI? 
Does the FDI location choice reflect policy liberalization, technological progtess, or evolving 


corporate strategy? 
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Regional Sources of Global FDI Flows 
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Figure 3. Outflows of FDI Originating from Developed Countries 


Source: Authors computation based on data from UNCTAD (2001) 
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Despite some divergences in the findings, there appears to be general agreement 
both from the theoretical predictions and empirical examinations on answers to many of 
these questions. Despite the huge volume of literature, both on the theoretical predictions 
and empirical observations, however, there is no consensus on whether FDI is a substitute 
ot complement to trade. The conclusions from the empirical observations are oftentimes 
sensitive to the level of data aggregation, the nature of the dependent variable used (counts, 
values, ratios, etc), the FDI source and host countries in reference, the sample period and 
the methodological approach. In addition, the amount and type of inward FDI that a nation 
receives is a ditect result of its market characteristics. While examining the FDI trade link, 
although the available studies control for factors such as infrastructure, factor abundance, 
and currency stability, for the most part, how a host’s market maturity and export platform 
status affects its inward FDI are left un- addressed. 

By taking into account the host’s market maturity and export platform status as one 
of the inward FDI determinants, the first two essays in this dissertation examine the nature 
of the link between FDI and bilateral trade. Both essays use data on Japanese trade and 
outward FDI flows from 1989-1999 into several host nations. Specifically, the first essay 
uses aggregate country level data to examine how differences in the market maturity and 
export platform status of host nations affect the amount of FDI received by the host nations 
and the relationship between FDI and trade. With few exceptions, the empirical literature on 
the link between FDI and trade 1s largely based on aggregate country level data. Thus the 
first essay (Chapter II) follows the spirit of the available literature. Unlike many of the 
studies, however, we use both establishment counts and value of Japanese FDI into the host 


nations. 
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In the second essay (chapter ITI) we further analyze the link between FDI and trade 
at a disaggregate industry level. This follows Blonigen (2001), Dunning (1988), Safarian 
(1996), and UNCTAD (1996). These studies indicate that there are disparities in the 
sequential process of internationalization of firms and thus the link between FDI and trade 
might be different from sector to sector, industry to industry or even firm to firm 
(UNCTAD, 1996). 

The second essay, therefore, sets out to evaluate the FDI-trade link at the industry 
level. It uses disaggregated 2-digit ISIC level Japanese FDI and export sales during 1989- 
1998 for selected manufacturing industries in 35 host countries. The country, industry, and 
time panel nature of the data allows us to focus on both industry and host country 
characteristics as potential FDI and trade determinants. Two additional questions addressed 
in the second essay include: (i) the extent to which host country characteristics affect the 
amount of industry specific manufacturing FDI that it receives, and (ii) whether the presence 
of manufacturing FDI originating from a given source country enhances entty decisions 
(FDI levels) of non-manufacturing firms, particularly those in trade, service and insurance 
and finance industries. 

In both essays the availability of the data on Japanese FDI and other variables of 
interest dictate the reference period. Japan is chosen as FDI source for several reasons. First, 
Japan is consistently one of the world’s leading FDI source countries. Next to the EU and 
U.S.A., Japan accounts for a significant proportion of the stock of global outward FDI. 
Since their emergence as a major presence in the international investment scene, Japanese 
firms have contributed a significant amount of FDI to the global investment. The flow of 
Japanese investment almost quadrupled between 1985 and 1988 stabilizing at high levels in 


1989 and 1990 (Ma, et al., 2000). Contrary to the rising trends in the volume of global 
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investment particularly in the late 1990s, however, the flow of Japanese new outward FDI 
has been on the decline. For instance, the amount of annual Japanese outward FDI, which 
was $47 billion in 1989, plummeted to $38.9 billion (Mody and Srinivasan, 1998) in the year 
2000. 

Second, Japanese FDI is located in every geogtaphical region, ranging from very 
highly stable free market countries to those nations occupying the bottom of the 
development, wealth, and political stability rankings. Particularly in emerging and developing 
(middle- and low income) countries, Japan is a soutce of significant proportion of the stock 
of FDI, (Mody and Srinivasan, 1998). Data from Japanese Ministry of Finance for example, 
indicate that from 1989 to 2000, Japanese firms have been entering into about 10 new 
developing host countries every year. Of the 130 countries in which Japanese new FDI 
establishments were recorded over the last 12 years (1989-2000), 85 are middle and low- 
income countries. Some 34.4 percent of the establishments and 17.05 percent of the value of 
new Japanese FDI during the same period are in the middle and low-income countries. 
Although there is a steady decline both in the total value and counts of new Japanese 
outward FDI, the proportion of middle and low- income countries that hosted Japanese FDI 
has remained fairly stable. 

Third, like E.U and U.S. firms, Japanese firms also display strong persistence in being 
attracted to locations with significant past investment. However, Japanese firms (FDI) have 
somewhat weaker interest in the domestic market size, and they display a greater keenness to 
invest in economies with greater trade propensity (Mody and Srinivasan, 1998). This makes 


Japanese FDI an ideal candidate for research with the goal of accounting for differences in 


2 Figures are in 1989 constant U.S. prices 
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the host market characteristics, particularly those of market maturity and export platform 
status.” 

Over all, the presence of significant amount of Japanese FDI establishments, and the 
diversity of middle and low-income countries that host Japanese FDI provides a rich data 
source for empirical analysis of some of the questions raised earlier. It also provides the 
opportunity to examine the nature of relationships between FDI and international trade 
while controlling for diverse host market characteristics. 

Itrespective of whether FDI serves as a substitute or a complement to bilateral trade 
flows, both the cross border movement of goods and services and capital (FDI, in our case) 
are often affected by the nature of the exchange rate regime. Thus, the third essay (Chapter 
IV) revisits the effects of real exchange rate uncertainty on the volume of trade flows. 

Research on the impact of exchange rate volatility on economic activity (trade and 
investment) attracts the attention of scholars for various reasons. For example, in deciding 
whether to adopt flexible, managed or fixed exchange rate system, policymakers often take 
into account the effect of exchange rate volatility on the volume and variability of 
international trade and investment. While proponents of flexible exchange systems argue 
that a flexible exchange trate system insulates domestic economy from foreign shocks, thus 
giving macro economic policymakers the power to take independent policy action (Kroner 
and Lastrpes, 1993), proponents of the fixed or managed exchange rate policy on the other 
hand, discount the potential benefits of the flexible exchange rate system by arguing that 
flexible exchange rate system is characterized by higher volatility, which is detrimental to 


international trade (Barkoulas et al., 2002). 


3 Market maturity can be viewed as the ease in which multinational firms can invest and operate in a 
given foreign market. Export platform status defines the host nations suitability to serve as 
production sites from which to service mainly foreign (3rd-party) markets. Detailed descriptions of 
both concepts are provided in part II. 
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Nevertheless, there is no consensus as to whether the flexible exchange rate system 
implies higher volatility in the real exchange rate or not. Yet when uncertainties are due to 
the real rather than the nominal variables, and particularly in an environment where there are 
well-developed forward markets, the concerns of those who advocate a fixed exchange rate 
system gain more credence. The general observation from the available literature on the 
effect of exchange risk on economic activities is not consistent. Results from both the 
theoretical predictions and empirical evaluations are rather mixed; and at times they are 
contradictory. 

A recent study by Barkoulas et al (2002), who add a new dimension to the problem, 
provides the motivation for this essay. According to them, exchange rate uncertainty 
emanates from three specific sources, namely (i) the general microstructure aspects of the 
foreign exchange market, (ii) the fundamental forces driving the exchange rate, and (ii) the 
noisy signal nature of future policy innovations. In the absence of separation between these 
sources of exchange rate uncertainty, they claim that, the countervailing effects of the 
uncertainty emanating from any of these sources on the volume (or volatility) of trade is 
likely to place any empirical result seemingly inconclusive. Furthermore, they note that firm 
characteristics and market conditions are important determinants of the effects of exchange 
rate volatility on trade, and thus any attempt to evaluate the impact of exchange rate 
volatility on trade must be based on a disaggregate trade data, an issue left unadressed by 
most previous studies. 

Thus, building on the theoretical works of Barkoulas et al., (2002) and using 
disaggregate bilateral trade data for the period 1989-2002, the third essay models exchange 
rate uncertainty as emanating from different sources, and provides an empirical evaluation of 


the impact of exchange risk on the volume of trade. 
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Unlike the first two essays, the approach in the third essay follows analytical 
approaches in empirical finance. As a result, while analyzing the impact of exchange rate 
volatility on the volume of bilateral trade, real side variables such as tariffs and border effects 
are not included. Although the first two essays largely deal with Japan, in the third essay does 
not consider Japanese bilateral trade simply because of the lack of SITC-1 digit level 
disaggregated monthly trade data. However, we believe that the findings derived from the 
bilateral trade flows between the U.S. and the three other countries (Canada, Germany and 
Hong Kong) in the study have implications sufficient enough to stimulate further research 
for other countries as well. 

The remainder of this dissertation is organized as follows. Chapters II and II, 
tespectively present the analysis of the link between FDI and bilateral trade at country and 
industry level. Chapter IV revisits the impact of exchange rate volatility on the volume of 
bilateral trade flows between the U.S. and three other countries. Each of the chapters II, III 
and IV is a self-contained essay and has a separate literature review, econometric analysis and 
discussion sections. A summary of the results from the three essays, general implications, 


limitations and possible extensions of the study are presented in Chapter V 
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CHAPTER II 


HOST MARKET CHARACTERISTICS AND THE FOREIGN DIRECT 
INVESTMENT- TRADE RELATIONSHIP: 
COUNTRY LEVEL ANALYSIS 

This chapter examines how a host nation’s market maturity and role as an export 
platform affects inward foreign direct investment (FDI) and the FDI-bilateral trade link 
between the host and the source country. The amount and type of inward FDI that a nation 
receives is often a direct result of its market characteristics. The roles that market 
characteristics such as factor abundance, infrastructure, and currency stability play in 
determining inwatd FDI have been the subject of the empirical FDI literature. However, 
how a host’s market maturity and role as an export platform affect its inward FDI and 
bilateral trade flows are often left unexamined. 

We define market maturity as the degree to which host country institutions and 
policies provide foreign and domestic firms the ability to operate in a market characterized 
by the presence of voluntary exchange, competition, and secure private property rights. 
Thus, market maturity can be viewed as the ease with which multinational firms can invest 
and operate in a given foreign market. While mature markets with well-established 
institutions appear to host “horizontal” FDI (investment designed to produce final goods 
for host country consumption), the traditional FDI literature views FDI into less-matured 
markets often as “vertical” investment (resource- or efficiency-seeking that focuses on 


intermediate-input production). Traditional wisdom also suggests that, because of their 
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highly unstable macroeconomic environment, least matured markets receive relatively lower 
inward FDI flows as compared to mature markets. 

However, among nations with comparable maturity levels, some nations receive 
significantly larger amounts of inward FDI simply because of their role as an “export 
platform”. For instance, Mexico and Poland receive greater levels of inward FDI than other 
countries of similar market maturity because firms investing in these countries view them as 
export platforms from where to setvice regional demand rather than the local market 
demand alone. Here, the designation of “export platform” refers to host nations in which 
production from foreign firms located in that country is designed to service mainly foreign 
(3rd-party) markets. The location of this foreign demand (the host’s regional market, non- 
regional market, or FDI-source market) defines the host’s export platform status and thereby 
its. market servicing orientation. Therefore, it is possible that the host’s ability to serve as 
export platform (market servicing orientation) may override the negative effects of other 
factors that may constrain the inflow of FDI. 

Nevertheless, without taking the host’s role as an export platform into account, the 
FDI-trade literature presents horizontal investment as a substitute for exports and vertical 
FDI as a complement to exports.’ The implicit assumption in this conclusion is that most 
horizontal investments serve the host’s market alone. Yet the increasing global 
fragmentation of the production process indicates that production in many markets is not 


necessarily designed for the host or home markets, but rather for 3"- party markets for 


4 Shatz and Venables (2000), for example, indicate that less than 10% of Japanese production in the 
mature EU markets is re-exported back to Japan. For less matured countries, this figure rises to more 
than 20%. 
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which the host serves as an export platform.’ Thus, differences in the export platform status 
may lead to significant variation in the amount of FDI that hosts receive as well as their 
FDI-bilateral trade relationship, an idea previous studies typically fail to acknowledge.‘ 

This paper sets out to investigate how market maturity and market-servicing (export 
platform) orientation affects FDI inflows and thereby the FDI-bilateral trade relationship. 
For Japanese FDI into 85 geographically and developmentally diverse countries between 
1989-1999, we find the following: First, the market maturity level of the host countties is 
directly related to the level of FDI inflows but inversely related to the degree of 
complementarity between FDI and trade. This implies that although the amount of FDI 
inflows to host nations with relatively better institutions and policies that provide firms the 
opportunity to operate in a market characterized by competition, secured property tights and 
freedom of exchange is higher, the extent to which increased FDI inflow resulting from 
these aspects of the host country complements the bilateral trade flow between the host and 
the source country tapers-off beyond some levels. Second, we observe higher inflows of FDI 
value and stronger FDI-trade complementarity in host nations that serve primarily as export 
platforms for their regional markets rather than for non-regional markets or Japan. Finally, 
among host specific institutional, resources and economic based endowments, we find that 
the host’s relative labor abundance, infrastructure, market size, and political stability to be 
important determinants of a country’s ability to attract inward Japanese FDI. 

The reminder of this essay proceeds as follows. Section two of the chapter presents a 


brief review of the related literature. Section thee details the theoretical model, while section 


5 The World Bank (1999), for example, notes that FDI into Hungary has moved away from “local- 
market activity to export-oriented ventures”. Similarly, new foreign investments in Poland are 
primarily designed to service the EU market. 


é In fact, Helpman, Melitz, and Yeaple (2003) recently acknowledge that export platforms 
may be a “new motive for FDI.” 
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four presents the empirical model. Section five outlines descriptive characteristics of 
Japanese FDI performance in the 1990s and variable choice. Estimation results are 


presented in section six, with section seven concluding. 


Literature Review 


To our knowledge there are no empirical studies that deal specifically with the effect 
of the host’s market maturity and servicing orientation on the amount of inward FDI and 
the FDI-bilateral trade relationship between the host and the FDI source country.’ Studies 
on the FDI location choice such as Wheeler and Mody (1992), Leamer and Levinsohn 
(1995), Horstmann and Markusen (1996), Kimura (1998), and Mody, Dasgupta, and Sinha 
(1998) primarily focus on the host-specific determinants of horizontal versus vertical FDI.’ 
This includes host country production costs, per capita national income levels, openness to 
foreign investment, and infrastructure levels. Little mention, however, is directed toward the 
maturity and servicing orientation of the host markets. These studies often assume an 
autarkic condition for the foreign affiliates, at least in regard to sales and trade with third- 
country economies. 

The literature on the FDI-bilateral trade interaction also typically assumes autarky 
and is inconclusive as to whether FDI complements or substitutes trade. For example, Ma 
and Morikawa (2000) and Bayoumi and Lipworth (1997) find a substitute relationship 
between the two for Japan, while Graham (1999) finds similar evidence for the U.S. As 


pointed out by Helpman, Melitz, and Yeaple (2003), this result may depend upon the freight 


7 Here we consider FDI-bilateral trade, and not the firm level FDI-export decision described by 
Ethier (1986) and Horstmann and Markusen (1996), among others. 


* See Shatz and Venables (2000) for a recent survey of the FDI location choice literature. 
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and tariff costs.’ However, Brainard (1997) and Clausing (2000) for the U.S. and Co (1997) 
for Japan find evidence of complementarity. Helpman (1984) and Markusen and Venables 
(1998) attribute this complementarity to imperfect market competition and uncertainty that 
force firms to export and locate production in multiple foreign markets.” On the other 
hand, Blonigen (2001), Goldberg and Klein (1999), and Nakumara and Oyama (1998) find 
substantial evidence for the presence of both substitute and complementary relationships. 
When issues such as market maturity, the potential to service foreign markets from 
production facilities located in another host, and proximity to the sources of demand and 
globalization processes are considered, it adds a new dimension to the problem that 
increasingly clouds the conclusion on whether movements in factors substitute or 


complement trade. 
Theoretical Model 


This section presents a simple theoretical FDI model for a cost minimizing 
multinational firm that observes foreign demand for its product." The firm can meet the 
demand for its product in a foreign market in one or more of the following three ways: (1) 


the firm can produce (Q, ) units of output in the domestic (home) economy, meet domestic 


(home) consumption (D,), and export (Q; — D4), which is the difference between domestic 


° Their model focuses on horizontal FDI only; however, they do suggest a new “motive” for FDI in 
the use of affiliates as export platforms. 


10 This also may suggest the presence of strategic “second sourcing” (e.g., Choi and Davidson, 2002). 
11 The structure of the model is closely related to those of Ray (1977), Stevens and Lipsey (1992), and 
Bajo-Rubio and Sosvilla-Rivero (1994). Barrell and Pain (1996) also formulate a dual of this model 


for a profit-maximizing firm. Our model could be extended without loss of generality to the case of 
more than two (domestic and several other foreign markets). 
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(home) production (Q,,) and domestic (home) consumption (D,,) to the foreign market, (2) 
via production (Q s) in the foreign market itself (FDI), or (3) through both exports and local 
ptoduction.” 

In choosing the location for its foreign manufacturing affiliate, we assume that the 
multinational also takes into account the possibility that output from its affiliate can be 
exported to other foreign markets as well; that is, the firm may use its affiliate host as an 
export platform. However, several host-specific characteristics (9) and trade costs (t,) for 
exporting a unit of output to other markets affect the ability of the host to serve as an export 


platform is affected by. Assume that a certain non-linear fraction (0 < (t,,0) <1) of the 
firm’s output in the foreign host is consumed in the foreign market itself. Thus if 7(¢,,0)O, 
is consumed in the foreign host itself, the remaining [(1—7(¢,,9))Q,] would be exportable 
to 3“ —country markets. As higher transport costs or trade barriers between the FDI host 
and third party markets decreases the host’s likelihood of being an export platform, 7(¢,,@) 
is a positive function of t,; thus 0(1—77(¢,,0))/ ôt, < 0. 

Finally besides the decision on where to locate the foreign plant, the multinational 
has to decide on how much to produce in the domestic (Q,) and foreign (Q,) plants, the 


amount to be exported from home to the host, and the amount to be exported from the 
foreign host to 3“-country destinations. Such a decision would depend on the firm’s total 
cost function which is affected by the unit costs of domestic (c,) and foreign (c,) production, 
the trade costs (t,) associated with exporting (Q, — D,) units from home to the host as well, 
12 The choice of serving the foreign market via any one of the alternatives alone depends on several 


factors— host country characteristics, proximity concentration advantages, and a firm’s motive for 
international presence. 
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as the trade costs (t,) associated with shipping (1—-7)Q, units of its output from the export 


platform to the 3“ -party market(s). Therefore, the total costs (C) function of the firm could 


be represented as follows: 


C=6(Q,)Q, +¢4O,)Q, +4(Q, -D,)+t.{(1-0(4,9)),| 0 


Where, t, and t, represent the transport (trade barrier) costs, respectively from home to the 
host, and from the export platform to third party markets. Given such a cost of serving both 
the domestic and foreign markets, we assume that the firm would minimize its cost function 
(1), subject to the constraint that the total output from domestic and foreign plant equals the 


total demand (D) for the firm’s product 


Q +Q, =D (2) 


Therefore, defining the Lagrangean function, 
£ =c,(Q,)O, +¢,(Q,)O, +t,(Q, —D,) +t, (l-n@,,0))0,}+ AD-O,-2,) O 


Differentiating (3) with respect to Q,, Q, and A, respectively, we get the following 


necessary conditions as a solution to the constrained optimization problem facing the firm: 


aL/ Q, =¢,(Q,)+¢4(Q,) +t, -2 =0 (4) 
aLI aQ, =c, (Q) +c; (Q) +t,1-n(t,,0))-4 =0 (5) 
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a£/0A=D-O,-O, =0 (6) 


; © Ô 
whete , C4 = g Q,’ c'4= de,/ dQd, and C= “tho : 
a f 


Substituting for A in (4) and (5) we get 
c,(Q,) te, +h = c,(Q,) +e, + t,(1-7(t,,4)) 


This is the familiar condition of a firm equalizing the marginal cost of production 


between its foreign and domestic production facilities. Using the first order conditions, 


replacing Q, from (3), and solving for Q,, it follows that the equilibrium level of output in 


the foreign plant would be given by 
O, =y h -0-060 ]+ yles -e7) + 73D Q 


Provided that there are no increasing returns to scale, 


Y1 =Y ata eN >0 c, 
hoe E, " and =—_—4__ 59." 
(ca tce) la (c4 +¢,) 


Equation (7) indicates that foreign production is a positive function of the trade costs 


from home to the host market and a negative function of the trade costs from the export 


13 See Stevens and Robert (1992) and Bajo-Rubio and Sosvilla-Rivero (1994). 
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platform to third party markets. The later is however, negatively weighed by the proportion 
7 of foreign production consumed in the host market. Further, Q, is positively related to 
total demand (D) and the relative difference in the unit cost of production between the 
domestic and foreign markets. 

To decide the amount of output to be produced in the firms’ foreign plant, the firm 
would need to decide on the amount of investment in its foreign plant. Assume that the firm 
employs only two inputs, labor (L,) and capital (K,), each available at a wage rate w, and 
real user cost of capital, q, respectively. Assume further that production takes place using a 


Cobb-Douglas production technology. The foreign affiliate would minimize its total cost of 


production (C,): 
C,=w,L,+q,Ky (8) 


subject to 
O, = 1; Ky ©) 
Then, the Lagrangean would be, 


L=w,L,+q,K,+A(Q, -LK*) (10) 


Given Eq.(10), the first order conditions are, 


aLI OL, =», ral 27, )=0 (11) 


14 This has also important implication for the empirical analysis. In the theoretical model, dropping tz 
-as is the case in previous FDI literature, amounts to equating host economies that attract FDI to 
servicing other markets (as an export platform) with those that attract FDI only to service local 
demand 
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AL/ OK, =1,-4A 7% J=0 (12) 


0£/0A =O, -IKF =0 (13) 


From (11) and (12) we get, 


Replacing L, from (13) and solving for K,, it is possible to derive the optimal amount of 


capital in the foreign affiliate (subsidiary) as: 


Harb) , 
K,= [4 al oe) (14 


ads 


Further replacing Q, from equation (7) yields the following expression for K; that represents 


the desired capital stock (FDI) to be invested in the foreign affiliate (s). 


Masp) 
TE] (ni -0-060)in]+ r:e -etr Dye as 


a \q,; 


Several testable hypotheses arise from equation (15). First, an increase in the host 
country wages relative to the user cost of capital leads to higher inward FDI in the host 
economy. Second, higher trade costs (t) between the home and FDI host provide an 
incentive for the firm to increase FDI into the foreign market. Third, the level of FDI is 


15 This holds provided that there is substitution effect between capital and labor. 
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positively related to both the relative differences (c,—c,)in the unit cost of production 


between home and the foreign market and the level of aggregate demand (D). 

Unlike previous FDI studies that focus on FDI to meet host market demand only, 
equation (15) indicates that the amount of FDI that the firm commits in the foreign host is 
negatively related to the trade costs associated with the host’s role as an export platform. 
Thus, for a given cost (t,) of transporting a unit of its product from home to a host country, 
an increase in the trade barrier (t,) from the export platform to third party market(s) reduces 
the host’s suitability as an export platform and thus the stock of FDI that the firm commits 


to the host. 


The Econometric Model 


If we generalize the functional relationship described in equation (15), we can 


present investment into a given host countty i as: "í 


FDI, = £(X;,Z,) (16) 


where, X; is a vector comprising variables that measure the aggregate demand faced by the 
firm, home-host geographic proximity, unit production cost differences between the host 
and home country, the host’s real wage and cost of capital, and the cost of exporting from 
the home country to the host market (t) and from the host to 3“ party markets (t). We 


measute aggregate demand through variables that reflect the home-host country bilateral 


16 Wheeler and Mody (1992) also model outward FDI values as a relative function of classical 
location choice and country risk (uncertainty) variables. Most research in the area examines either 
FDI values or FDI counts as a dependent variable. However, counts and values may not necessarily 
reflect the same situation and thus an arbitrary choice of count or value as the dependant variable 
may affect conclusions. 


23 


Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 


trade flow, and several other factors identified in the previous literature as determinants of 
FDI (summary of the descriptive characteristics of the variables are presented in Table 4). 
Ideally, estimation of the effect of trade barrier (t,) requires us to incorporate a 
vector of trade costs for each of the host countries in our sample. Two problems arise. 
First, especially for the developing countries in our sample, accurate annual trade cost figures 
ate not consistently available. Second, even if these data were available for every host, a 
significant degrees of freedom problem would exist, given the potential that every host 
nation could serve as an export platform for every other nation. To solve this problem we 


follow MIGA (2002) and UNCTAD (1998) and create a vector of dummy variables (Z;) that 


denotes the export platform status (market servicing orientation-- home country markets 
(j=1), regional markets (j=2), non-regional markets (j=3), and home markets (J=4)) of each 
host country in our sample.” 

Finally using the financial value of FDI as our dependant variable, we estimate our 


model using panel data: 


Yq = XP t+ OG Yar by (17) 


where, i= 1, 2, 3, ..., N and t=1, 2, 3, ..., T; X, is a vector of variables hypothesized to affect 
outward FDI; a; and y, refer to country and time specific (fixed or random) effects; B; is 


a vector of unknown parameters to be estimated, and £, is random error term with mean 0 


and constanto? . To determine whether we should estimate the model with fixed or random 


effect, first we conduct the Hausman (1979) test. Then we test for the presence of 


hetroscedasticity across panels. 


17 A more detailed description of the types of market servicing orientation follows on page 30. 
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Generalized Linear Model for Counts Data 


Our dataset also provides information on the annual count (number) of investment 
establishments (C,,). Therefore, we are able to repeat the above analysis with the count data. 
However, when our dependant variable is a count (i.e., Y, = C,), linear regression is no 
longer appropriate. Thus, by employing a count data model detailed in McCullagh and 
Nelder (1989), we model the probability that the host i attracts C, counts of new Japanese 


firm(s) at time t, as a function of a vector of its attributes (X,): 
Prob (Y,=C,) = F (x, B ) (18) 


A common way to specify such a discrete probability function using a Generalized 
Linear Model (GLM) is to use a Poisson process. In the Poisson process, the integer 


property of the dependent variable is explicitly modeled as: 


exp(—Hi, JuSt 
Cy (19) 
Ca =0,1,2,...and Hi = exp( Xj,B) 


Prob(Y =C;) = 


where C, is the count of new investment establishment in a given host at time 4 X, is a 


vector of country-specific explanatory variables, and J is a vector of unknown parameters 
to be estimated. The Poisson model in eq. (19) above assumes that u,is both the mean and 


variance of n, However, this assumption may be too restrictive and it is often violated due 


to over-or under-dispersion (in our empirical work, we test and reject the equi-dispersion 
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assumption of the Poisson model). As such, we then estimate a Negative Binomial (NB) 
model to allow the variance of the process to differ from the mean. The probability 


distribution of the Negative Binomial model is: 


exp((—Hi, exp(U; Jus" 


Pr ob(Y =C | uz) = a a 
it’ 


where exp(#) has a gamma distribution with mean 1 and variance o” and all other variables 


are as defined for the Poisson process. Unlike the Poisson, the NB model has an additional 


parameter ¢ so that n, is #d Negative Binomial with mean wu, and the variance 


o° =y,,(1+a@), where ¢ = (1+ @) is the dispersion parameter. 


Zero Inflated Negative Binomial Model 


In estimating the Poisson (or the NB) model, excess counts of zero (no entry) in the 
data and this may occur because of differences in the data generating processes for zeros and 
non-zetos. For instance, consider foreign firms contemplating an overseas investment. 
Given that they have decided to invest in a particular geographic region (e.g. Southeast Asia 
ot Africa), each firm then must select an investment host." This may lead to different data 
generating processes for zeros and non-zeros. 

There are two specific reasons for why the data generating processes may differ. 
First, due to adverse host -country specific effects, many countries may not appeal to many 
firms (investors). This could be the result of country-specific natural or policy-based 
characteristics or comparative disadvantages (e.g., proximity to markets, factor abundances, 


18 This is similar to the sub-national location choice that firms make once they decide on a host 
nation. 
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infrastructure, and agglomeration economies) that affect inward FDI flows (List, 2001). 
Hence, some countries may always attract zero inward investments. 

Second, even if a country makes it onto a firm’s list of preferred FDI destinations, it 
may receive no investment in a given yeat. That is, although a given country may be a 
preferred investment destination, in a given year it might not receive an inward investment, 
essentially due to a one-year “blip” or a deviation from the norm. Zeros of these types do 
not necessarily indicate a change in the country’s relative comparative advantage over other 
potential hosts, but rather the possible presence of some source-country or firm-specific 
effects. 

As a result of these two processes the data may display excess zeros (i.e., more zeros 
than is consistent with the Poisson or NB baseline model) for the above reasons. To account 
for the excess zeros, we follow Lambert (1992), Pohlmeier and Ulrich (1995), and List (2001) 
and employ Zero Inflated Poisson (ZIP) and Zero Inflated Negative Binomial (ZINB) 
models. Both models are natural extensions of the Poisson and the NB specifications in 
equations (12) and (13), respectively. In the Zero Inflated models, C, (the counts of new 
investment establishment in a given country i at time t, given the information about the 
overall investment, C in that country during the study period) takes a value 0 with a 


probability p, and a Poisson [u] process with a probability (1-@,). Therefore, 


Prob[C,=0] = 9,+ (1-9,)exp(- My) 
(21) 
Ca 
exp(Hit Hit 


Prob[C;,|C >0] = (1-¢;) cH 
it’ 


? For a discussion of the empirical approaches that account for excess zeros, see Cameron 
and Trivedi (1998) 
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where C without a subscript indicates the total counts of investment, @, is the state 


probability, and C, and Hit =expX;B) ate as defined earlier. We parameterize the 
proportion of zeros (state probability)g, as a logistic function of observable vector of 


covariates Z; thereby ensuring its non-negativity.” Therefore, 


exp Zi) 
t 1+exp(Zie)’ 


(22) 

Finally, to test for the choice between the Poisson and the Zero Inflated Poisson 
(ZIP) as well as between the Negative Binomial (NB) and the Zero Inflated Negative 
Binomial (ZINB) structures we use Vuong’s (1989) likelihood ratio test for non-nested 


models.” 


Japanese and Host Country Data 


Characteristics of Japanese FDI 


Japan, consistently one of the world’s leading FDI source countries, serves as an 


ideal source nation for this study. Japanese outward investment is located in every 


2 The variables included in the vector Z may or may not be the same as those in vector X. In the 
present study, covariates in Z include measures of host country institutional characteristics, economic 
potential, distance between the host and the investing country, infrastructure and host country’s 
integration with the world economy. These covariates are considered as factors that affect the 
proportion of zero counts of FDI observed in each host. For brevity, we do not report the 
coefficients estimates of these variables. 


21 Estimation of a Zero Inflated Negative Binomial model in a panel structure is not feasible. Thus 
we use region and time dummies to account for country and time specific heterogeneities. 
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geographical region, ranging from very highly stable free market countries to those nations 
occupying the bottom of the development, wealth, and political stability rankings. Data on 
Japanese outward FDI counts and values for the period 1989-1999 are obtained from the 
Japanese Government Ministry of Finance website. Japanese FDI host countries in our 
sample are distributed over nine major geographic regions; four market servicing types 
(home, host, regional, and non-regional) and three-income class (high- (developed), middle- 
and low- income (developing)) groups. The regional and geographic distribution of the 
Japanese outward FDI host countries is provided in Table 2. 

Perusal of the figures in Table 2 indicates that from 1989-1999 nearly 40,000 
Japanese foreign affiliates with FDI valued over 69 trillion Yen were established in 125 
countries. Some thirty-four percent of these establishments, regardless of measure (count, 
value), ate manufacturing affiliates. The largest proportion of these establishments is located 
in high-income (developed) countries. Among these, some sixty-five percent are in the 
manufacturing sector. 

In developing countries the ratio of Japanese manufacturing and non-manufacturing 
industries is almost one to one. In the developed countries, on the other hand, the ratio of 
Japanese non-manufacturing to manufacturing FDI is about 25 to 1. Size wise (measured by 
investment value), on the average, Japanese manufacturing FDI affiliates located in 


developed countries are three times larger than those located in developing economies. 
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Table-2 
A Breakdown of Japanese Investment and Trade Patterns (1989-2000) 
Item Description FDI Establishments FDI Value 
os) a ea 
e 125 Countries 39,481 69. 25 trillion (Yen) 
A. Hosts’ Distribution by Income Manufacturing FDI Investment Size (Millions of Yen) 
e 42 High Income (Developed) 25,901 (65.00) 2,174.00 
13,580(35.00) 952.70 


e 83 Developing 


47 Middle Income 11,119(88.00) 744.00 
36 low Income 2,461 (12.00) 1,891.00 

B. Hosts’ Distribution by Market Servicing 
e 14 Home/Regional 13,920(35.00) 608.90 
e 9 Host/Regional 17,551(45.00) 2,446.60 
e 81 Regional 7,452(16.00) 2,169.10 
© 21 Non-tegional 558(4.00) 2,993.20 

C. Hosts’ Distribution by Geographic Area 
e = East Asia and Pacific (17) 12,687 (32.00) 809.57 
e = South Asia (9) 1,422(3.60) 866.61 
e Latin America and Caribbean (22) 3,261(8.00) 1,067.52 
e North America (4) 12,740(32.00) 2,401.18 
e East and Central Europe (12) 183(0.50) 1,850.95 
e Western Europe (20) 6,146(16.00) 2,207.15 
e Middle East and North Africa (12) 94(0.30) 3,141.85 
e Sub-Saharan Africa (19) 500(1.30) 756.35 
e Oceania (10) 2,448(6.20) 2,968.28 


Source: Authors Computation based on data from Japanese Ministry of Finance. 


Classification of Japanese FDI in our data based on the hosts’ market serving 
orientation (export platform status) shows that forty-five percent of Japanese foreign 
affiliates (and sixty-two percent of total FDI value) are located in countries that serve mainly 
their regional markets. On the other hand, host countries that attract Japanese FDI mainly to 
setvice non-tegional markets account for less than 5% of the total new Japanese FDI 
establishments during the study period. 

The geographic location of the host nations that serve as destinations for Japanese 
outward FDI is also highly diverse. Our data indicate that thirty-five percent of Japanese 
outwatd FDI establishments (twelve percent of the value of this investment) during the 
period 1989-2000 are located in Asian economies. About 32 percent of the total 
establishments counts of Japanese manufacturing FDI were located in North America. Host 
countries in East and Central Europe together with those in the Western Europe accounted 
for about 17% of the total Japanese outward manufacturing FDI. 

Overall, results in table 2 appear to indicate that Japanese firms located in high- 
income economies are larger, both in number and capital value, than those in less-developed 
hosts. Hosts that serve as export platform to regional markets also appear to receive larger 
amounts of FDI, both in value and number, than countries that serve mainly the Japanese 
home market or non-regional markets. 

In Table 3, we present a summary of the overall Japanese trade (import and export) 
and the outward FDI flows by the income class of the host economies in the sample. Based 
on results in Table 3, it is straightforward to infer that a significantly larger proportion of 
Japanese export and import is with the high-income countries. While Japanese exports to 


developed countries is about 3 times larger than its exports to the developing countries; the 
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imports of Japan from the developed countries is about twice larger than its imports from 
the developing countries. 

Nevertheless, the amount of Japanese merchandise trade per Yen of Japanese FDI is 
relatively lower in developed than the developing economies. Based on figures in Table 3, 
for every 1 Yen (¥) of Japanese investment into developed economies, during the study 
petiod, Japan has exported merchandise goods worth 8¥ to the high-income countries as 
compared to 13¥ to the developing countries. On the other hand, the value of Japanese 
merchandise imports per Yen of FDI made in developed countries was 5¥. This figure rises 
to 14¥ for developing (middle- and low-income) countries. Consequently, it realizes a 
surplus trade balance of 3¥ per Yen of FDI it makes in developed countries, and a trade 
deficit of about 1¥ per Yen of FDI it commits in the developing countries. 

The above results appear to suggest that the relationship between Japanese FDI- 
trade might vary following the host’s market maturity and export platform status (servicing 
roles). For example, the large FDI inflows and merchandise exports of Japan to the high- 
income countries could be taken as a signal for the presence of a positive correlation 
between FDI and bilateral trade that less complementary developing (less mature) countries 
than developed (mature markets). A caveat in this conclusion is however the correlation 
estimates are not conditioned upon other host-market-specific characteristics. The extent to 
which these results hold when the host’s market maturity and servicing orientation are 


controlled for is the empirical question we examine below. 
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Table-3 


Japanese FDI and Trade Ratio by Income Status of the Host Countries (1989-2000) 


Host types by Proportion of Japanese Ratio of Japanese Foreign Trade to 
Income Category International Trade Japanese outward FDI (Value of Trade 
(in ¥) per unit of FDI -in ¥) 
Export Import Export Import Balance 
eee e el St a tae nee eee 
e High 76.50 64.60 8 5 + 
Income 
e Middle 19.80 28.60 13 14 - 
Income 
e Low 3.70 6.80 4 6 - 
Income 


Source: Authors computation 


Host-Country Characteristics 


Our main interest is to determine the extent to which host market characteristics, 
specifically market maturity and export platform status (servicing orientation), affect the 
inflow of FDI and the FDI-bilateral trade relationship. To this effect, controlling for the 
usual determinants of inward FDI is important. Thus, in our vector of exogenous variables 
(X) we include several country specific factors (infrastructure, institutional stability, 
openness to trade, economic potential) that affect firms’ decision to enter a given host and, 
conditional on entry, decisions that affect expected revenue from operation in a given 
overseas market (capital and labor costs, currency strength and volatility, market size). 
Descriptive characteristics of each of the variables ate presented in Table 4. Based on figures 


in table 4, below we provide a description of each variable. 
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Market Maturity and Servicing Orientation: As described earlier we define 
market maturity as the degree to which host country institutions and policies provide foreign 
and domestic firms the framework to operate freely in a market characterized by the 
ptesence of competition, voluntary exchange, and secure private property rights. However, 
as no single variable captures market maturity in its entirety, we construct a market maturity 
index using data provided by Gwartney et. al. (2001). Our index is a weighted average of the 
following variables listed in order of their relative impact on market maturity: (1) the extent 
to which private property rights are protected, (2) the freedom citizens enjoy in transacting 
with foreigners, (3) the extent to which labor and capital regulations constrain market 
functions, (4) the degree to which markets function free from government intervention, (5) 
and the host’s monetary policy. Following the scale Gwartney et. al. (2001) adopted to 
construct each of the variables, the value of our market maturity index (MKM) also ranges 
from 1 to 10, with larger values reflecting relatively more mature markets.” 

Each host is also represented by one of four dummies (DHST, DREG, DNRG, 
DHOM) defining their market servicing orientation (export platform status). The division of 
the host countries into one of the four market servicing orientation is based on MIGA 
(2002) and UNCTAD (1998). The reports provide a general characterization of the overall 
ability of several host countries in our sample to attract investor firms that primarily produce 


for the host-market itself (DHST) or use the host as an export platform to service other 


Alternatively, based on the World Bank’s income classification we also used per capita income 
levels as a proxy for market maturity. In doing so, we create three dummy variables (HIGH, MIDL, 
LOW), where high-income (HIGH) countries refer to the well-developed economies, and middle- 
income (MIDL) and low-income (LOW) countries are those developing economies with less stable 
macroeconomic and institutional environments. As the use of these dummy variables instead of the 
MKM index does not significantly change our results, we do not report them. 
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Table-4 


Descriptive Statistics of the Variables in the Empirical Models 


Variable Name Variable Description * Mean” Standard Expected 
Deviation Sign 
VALUE Total Value (in 100 Million Yen) of 561.703 2763.454 
outward Japanese FDI 
COUNT ‘Total counts of new Japanese firms 32.846 143.107 
entering host countries 
EXP Exports of Japan (Millions of USD) to host 3617.661 11883.23 p 
country 
IMP Imports of Japan (Millions of USD) from 2570.831 7519.424 ? 
host country 
MYNFC Mean annual exchange rate (Yen/host’s 46.619 89.854 - 
currency) 
VYNFC Exchange trate Volatility (Standard 1405.63 37021.07 - 
deviations of Yen—host country’s exchange 
rate) 
ECPT Host’s economic potential value (in 4811.723 5955.444 + 
constant USD) 
POPN Host countty population size (Millions) 466.190 151.664 + 
RNWD Network road density (total length of road 0.642 0.945 + 
network per host’s geographic area) (in Km 
per KM’) 
TARF Un-weighted tariff rate on hosťs 15.617 11.467 +/- 
merchandise imports (%) 
LEND Cost of capital (lending rate in host 28.931 155.059 - 
country, Percentages) 
UNSKD Percentage of unskilled labor (labor force 29.240 27.585 + 
in primary sector, proxy for labor cost) 
PSTAB Index of Political instability (Number of 0.187 0.863 - 
Violence): Index values range from 3 to -3. 
MKM Weighted Index of Market Maturity (1-10) 3.589 0.268 + 
ACOR*‘ Anti-corruption measures: Index values 0.293 0.995 + 


range from —3 to 3. 


Notes: a: See appendix-A for detail data description and source. 
b: The mean is based on N=1089 (99 countries and 11 years, 1989-1999). 
c: The larger the index value for ACOR, the better is the institutional environment 
for investment. For PSTAB, the larger the value of the index, the lower is the 
quality of the institutional environment 
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markets. Three export platform “types” are recognized: (1) those that are primarily oriented 
toward serving the host’s regional market (DREG), (2) those that are primarily oriented 
towatd serving other non-regional markets (DNRG), and (3) those that are primarily 


otiented toward serving the FDI-source market (DHOM), Japan. 


Bilateral Trade: Following the theoretical model in equation (14), we include 
Japanese bilateral exports (LAGEXP) and imports (LAGIMP). Both variables are lagged 
one year and expressed in constant US$. A priori we maintain no expectation on the sign of 


both bilateral trade variables. 


Factor Cost and Infrastructure: We use the lending rate (LEND) and availability 
of cheap labor (UNSKD) as a proxy for relative factor costs. LEND is the bank rate on 
loans that meet the private sector’s short and medium-term financial needs. Higher lending 
rates require the marginal productivity of capital to be higher if a country is to be chosen as 
an investment location. UNSKD is the percentage of labor force in the primary production 
sector (agriculture and natural resources extraction). Low labor costs often serve as a source 
of comparative advantage for developing countries to attract FDI in manufacturing. We 
expect a negative sign on the LEND variable and a positive sign for the UNSKD variable. 
To account for the general input-augmenting effects and economies arising from the 
availability of market information, networking externalities, and technology transfer, we use 


host country’s network (road) density (RNWD) as a proxy for infrastructure. The variable is 
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derived as the total length (measured in Kilo Meters) of road network in a country per unit 


of the host geographic area. 3 


Market Size and Economic Potential: Bilateral trade flows are typically positively 
related with market size. We capture the host’s domestic market size by its population 
(POPN). However, given its geographic location and market servicing orientation, the host’s 
true market size may be greater than its domestic market alone. To account for this, we 
follow Harris (1954) and compute the host’s economic potential (ECPT).” A priori, both 


POPN and ECPT ate expected to have a positive sign. 


Currency: The strength (MYNFC) and volatility (SYNFC) of the Japan-host 
bilateral exchange rate are included as a FDI determinant. MYNFC and SYNFC respectively 
refer to the mean of annual exchange rate (Japanese Yen per unit of foreign currency) 
movements and the variance of monthly exchange rates measured over a one-year period. 
To obtain the annual exchange rate volatility, first we derived the log difference of the 
monthly Yen-foreign currency exchange tate and then computed the standard deviation of 
the log differenced 12 months data. Following Campa (1993), we take one-year lagged values 
of each variable as a the average time period over which firms form their static expectations 
in estimating the potential impact of currency uncertainty on their plan of entry and 


investment. 


3 Good infrastructure increases the productivity of investment and therefore stimulates FDI flows. 
A good measure of infrastructure should take into account both its availability and reliability. 
However, data on infrastructure reliability is generally not available. 


** See details of the computation in the data appendix-A. There is a straightforward relationship 
between the index of economic potential and the gravity model used in previous studies of FDI 


flows. A gravity model measures only local economic activity while an economic potential index 
considers economic activity at other locations. 
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Openness and Institutions: A host’s openness (the degree to which local 
producers are exposed to external competition) is a relevant determinant of the expected 
investment return (n). When markets are protected, FDI is often tariff jumping in nature 
since profits of local producers are enhanced by limitations on competitive imports 
(Blonigen, 2002). We use TARF, a host-specific un-weighted tariff rate on merchandise 
imports as a proxy for openness. We also include indices on two additional measures of host 
countty institutional characteristics: political stability (PSTB), and anti-corruption measures 


(ACOR). Each is a priori expected to have a positive sign. 


Results 


This section reports on the estimation results from equations (17) and (21) after 
controlling for both region and time specific fixed effects. We first report on how a host’s 
market maturity and market servicing orientation affect inward FDI counts and then 
proceed to examine how these characteristics affect the host’s FDI-bilateral trade 
relationship with Japan. We next repeat the above steps using monetary values of FDI as 
out dependant variable. Finally, we end with a brief discussion of how other host-specific 
FDI determinants impact the inflow of Japanese FDI by computing elasticity estimates. We 
limit our sample to 85 of the original 125 countries based on data availability. 

We initially estimate a Poisson model that assumes an equi-dispersion between the 
mean and the variance of the dependent variable. However, as we were not able to maintain 
the null hypothesis of equi-dispersion in the Poisson even at a low significance level 
(p<0.10), we estimate a negative binomial (NB) model. Yet, all the NB models fail to pass 
the Vuong test (at the p<0.007 level) on the absence of excess zeros in the count dependent 


variable. Thus, we estimate a Zero Inflated Negative Binomial (ZINB) model that accounts 
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for the excess zeros while allowing the mean to differ from the variance. Our discussion on 
how market maturity and serving orientation of the host nations affect the inflow of FDI is 
therefore based on results from the different variants of the ZINB model. In Table 5, we 
ptovide five different variants of the generalized linear model estimates of the exogenous 
variables in the model. Column 3 presents estimates that do not include the host’s market 
maturity measures and export platform status. Most of the variables, with the exception of 
the currency strength, had the a priori expected sign, and Japanese FDI counts also appear 


to complement Japanese bilateral trade with the host. 


Market Maturity, Export Platform Status, and Japanese FDI 


Table 5, column 4 presents coefficient estimates of the variables when we account 
for the host’s market maturity (MKM) alone. With a significant (6<0.007) and positive 
coefficient estimate, the results indicate a rise in the counts of Japanese FDI with the host’s 
market maturity level. Accordingly, a 1 percent increase in the host’s market maturity level 
leads to a 6 percent increase in the inflow of Japanese FDI. With the market maturity index 
included, however, the export variable loses its significance, as the FDI-bilateral trade 
relationship may be sensitive to the ease with which foreign firms do business in the host 
nations. Next we include an interaction term between the export variable and the market 
maturity index, and evaluate the importance of host’s market maturity in attracting FDI 
(Results are presented column 5 of the table). Results in the column show a consistently 


significant and positive impact of maturity index on the host’s ability to attract inward FDI. 
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Table-5 


ML Estimates of the Determinants of NEW Japanese FDI Counts (1990-1999): Zero-Inflated Negative Binomial Model 


(1) 


Variable Description 


Export 
Import 


Market Maturity 
Maturity Index 
Maturity Index *Export 


Export Platform Status 


Home*Export 
Regn*Export 
Nregn*Export 


Other FDI Determinants 
Currency Strength 
Currency Volatility 
Tariff 
Unskilled labor 


(2) 
Variables 


LAGEXP 
LAGIMP 


MKM 
MKM*EXP 


DHOM 
DREGN 
DNRGN 

DHOM*EXP 
DRGN*EXP 
DNGN*EXP 


MYNFC 
SYNFC 
TARF 
UNSKD 


(3) (4) 6) (6) (7) 
ZINB (a) ZINB (b) ZINB (c) ZINB (d) ZINB (e) 
0.0284(2.27)* 0.005(0.43)  0.492(4.75*  0.462(4.90* —_-0.471(5.00)*** 
0.003390.15) 0.027(1.19) -0.004(0.17) -0.022(1.03) -0.014(0.65) 


1.005(7.56)*** 
-0.058(4.76)*** 


0.978(7.17)"** 


0.006(6.04)***  0.003(3.18)***  0.003(2.99)** 
-0.813(0.42) 0.413(0.40) 0.623(0.60) 
-0.019(2.68)** -0.001(0.16) 0.0001 (0.02) 
0.012(2.10)**  0.014(2.92)*** ——0.013(2.59)** 


0.987(7.14)*** 
-0.054(4.89)** 


0.642(1.55) 
-0.798(3.85)*** 
-1.638(4.82)"** 


0.003(2.86)*** 
0.665(0.66) 
0.001 (0.16) 
0.013(2.57)** 


1.039(7.30)*** 
-0.056(5.07)*** 


0.131(2.12)* 
-0.110(3.72)*** 
-0.275(4.57)*** 


0.002(3.09)*** 
0.513(0.52) 
0.004(0.54) 
0.013(2.78)** 
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Table-5 Continued 


0 a © 
Variable Description Vartiables ZINB (a) 

Capital cost LEND _ -0.009(4.71)*** 

Economic potential ECPT 0.111(7.48)*** 

Infrastructure RNWD 0.169(1.79)* 

Population POPN 0.002(3.83)*** 

Political Instability PSTAB 0.062(0.51) 

Anti-Corruption ACOR 0.1434(0.92) 

Measures 

Constant 4.333(12.52)*** 

Regional Dummies (D) (D1-D9) Included 

Time Dummies (Year) (T90-T99) Included 

No of Observation 810 

Zero Observation 305 

Log Likelihood -2257.014 

Chi2 Tao Ao 

ZINB v NegBin 4.90*** 


@ © © g 
ZINB (b) ZINB (c) ZINB (d) ZINB (e) 
-0.003(1.28) -0.003(1.28) -0.003(1.20) -0.004(2.23)* 
0.079(5.36)*** 0.067(4.55)*** 0.068(4.80)*** 0.065(4.69)*** 
0.276(2.99)*** 0.331(3.66)*** 0.203 (2.35)** 0.255(3.09)*** 
0.003 (5.86)*** 0.002(4.54)*** 0.002(3.90)*** 0.002(4.23)*** 
-0.365(2.77)*** — -0.462(.59)*** = -0.479(3.67)*** . -0.464(3.60)*** 
0.327(2.10)* 0.199(1.28) 0.231 (1.42) 0.304(1.93)* 
-2.307(2.40)***  -2.989(3.12)*** 3.497(3.41)*** — -4.064(4.08)*** 
Included Included Included Included 
Included Included Included Included 
810 810 810 810 
305 305 305 305 
-2235.674 -2223.562 -2203.47 -2197.71 
771.83*** 796.05*** 836.24*** 847.76*** 
5.12*** 4,357 4.56*** 4.70*** 


(Vuong Test) 


Note: Dependent Variable is count of new Japanese FDI received in host nations (1990-1999). 
Figures in parenthesizes are asymptotic t values 
Large positive values of Vuong test favor Zero inflated negative binomial model over a negative binomial model 
*** Denotes Significance at p<0.007, **denotes significance at p<0.07 and * denotes significance at p<0.05. 


Given the fact that well matured economies provide a relatively better business 
environment in which to operate, the positive FDI-market maturity relationship is not 
surprising. However, there is a possibility that even countries of similar market maturity 
levels may receive differing amounts of inward FDI simply because of their role as an export 
platform. To examine if this difference exists and, if so, the extent to which it exists, we next 
include the four market-servicing dummy variables that proxy the host’s export platform 
status (column 6).” 

The results indicate that export platforms serving regional markets (DREG) receive 
about 20% more FDI than hosts that attract Japanese FDI mainly to service their local 
markets. On the other hand, host countries that serve as export platforms for non-regional 
markets (DNRG) receive about 36% less FDI than host nations that attract Japanese FDI 
mainly to service their local markets. Host countries that serve as a platform for exporting 
goods back to the Japanese home market (DHOM), however, do not receive significantly 
different amounts of Japanese FDI from the host nations that attract FDI mainly to service 
their local markets. These results indicate that while inward FDI increases with market 
maturity, for hosts of similar market maturity levels, the actual amount of FDI varies 


according to the host’s degree of integration with its regional market. 


Market Maturity, Export Platform Status, and the FDI-Trade Relationship 


Comparing the coefficient estimates of the effect of the bilateral trade (specifically 
export) variables on FDI (columns 3-4), the relationship between Japanese FDI and trade 
appeats sensitive to the presence of the market maturity (MKM) variable. However, when 
we control for the interaction between bilateral trade and export flows, we consistently 


2 DHST and DHST*EXP serve as out reference group and are the omitted variables). 
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observe a complementary relationship between Japanese FDI and its merchandise export 
shipments to the host countries. This degree of complementarity declines with a rise in the 
host’s market maturity level suggesting that FDI flows to well matured markets may not 
increase at the same rate that trade does with these countries. 

The significantly larger trade-FDI complementarity for host nations at lower markets 
maturity levels may be driven by differences in the host’s role as export platform. For 
instance, many middle- and low-income countries serve as Japanese overseas production 
sites for production and exports back to Japan (or other high income countries) rather than 
setvice the local market. To account for the potential impact that differences in market 
servicing orientation play the model is re-estimated using the export platform-bilateral trade 
interactive dummy variables (OHST*EXP, DHOM*EXP, DREG*EXP, DNRG*EXP). 

Estimates of the coefficients are provided in columns 6-7. We find that: (i) Japanese 
FDI-bilateral trade remains complementary even after accounting for the hosts export 
platform status, indicating the robustness of our earlier results, (i) the degree of trade-FDI 
complementarity is higher for hosts that primarily serve as export platform toward the host’s 
regional market, and (iii) Japanese FDI-bilateral trade remains significantly less 
complementary in hosts that serve as export platforms to non-regional markets. We do not, 
however, see a difference in the degree of FDI-trade complementarity between hosts that 
serve as an export platform for Japan and those hosts that attract Japanese investment 
mainly to serve local demand. 

Monetary Value of FDI: By using FDI counts as our dependent variable, so far we 
were able to establish that market maturity levels and the host’s export platform status 
significantly affect the amount of inward FDI and the degree to which FDI complements 


exports. In the FDI-trade interaction literature, however, both counts and values of FDI 
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have been used interchangeably. We now turn to use the financial values of Japanese 
outward FDI to evaluate the same problem. This will also allow us to compare our results 
against those obtained by using FDI counts as a dependent variable. The comparison is of 
interest because even among hosts that receive statistically comparable counts of inward 
FDI, there is a potential that the value-of investment received may differ significantly. 

While estimating our FDI value model, we use the same factors that explain the FDI 
counts as explanatory variables. There are however, some differences between the two 
empirical models. First, as opposed to the count model, the FDI value model does not suffer 
from the excess zeroes. Second, even if there might be zeroes in the FDI values, as it 
satisfies the continuity assumption, the linear model is appropriate. Thus, we estimate the 
FDI value model as a random effect panel data (equation 17). Our choice of the panel data 
over the fixed effects model was dictated by the results of Hausman test. Although results 
from the Hausman test indicate a random effects structure for our value model, we observe 
that the idiosyncratic errors (from Eq. 17) are hétetoscedasic and serially correlated over 
time. Thus, we first estimate the model as a pooled OLS and then derive the robust standard 
etrors from the robust variance matrix estimator by using a Feasible General Least squares 
(FGLS) analysis. The t statistics in our FDI value model ate therefore, the asymptotic t 
statistics that are based on robust standard errors. Estimation results are presented in Table 
6. 

On the relationship between FDI and bilateral trade flows, the results support our 
FDI count model findings. When we account only for the host’s market maturity level and 
when we control for both its market maturity and export platform status, Japanese FDI 
26 Tf N (the cross section) dimension of the data is not several times larger than T (the time series 


dimension), an unrestricted FGLS of the type we used in our analysis can have poor finite sample 
property. In our analysis, however, cross section dimension is by far larger than the time dimension. 
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consistently complements Japanese bilateral trade. In well-matured markets, the monetary 
value of inward Japanese FDI is significantly larger than in less-matured markets. For 
example, a 1 percent increase in the market maturity index of the host increases the median 
Japanese inward FDI flow by about 3.5 percent. 

However, there are three main differences in the results when we use FDI values 
rather than FDI counts. First, the degree to which FDI complements trade increases with an 
increase in the market maturity level. Such a difference could arise from the fact that 
affiliates established in matured markets are on average larger in size than those established 
in less mature markets, possibly because of the capital-intensive nature of investment in 
developed economies. Second, the relatively small-sized affiliates in the least matured 
markets appear to largely target the regional markets rather than the host country itself. This 
is consistent with Mody and Srinivasan (1998), who find that Japanese firms locate specific 
production categories in specific country groups (e.g, high-tech or capital intensive 
production in high-income countries, more rudimentary production in low-income 
countries) and that the host market appears to be of little interest to the Japanese firms 
investing in low-income countries. 

Third, as compared to those hosts that serve mainly their local demand (DHST), 
regional export platforms (DREG) receive significantly larger Japanese FDI values while 
those that target the Japanese home market (DHOM) and non-regional markets (ONRG) 
attract relatively lower inward Japanese FDI values. Nevertheless, as compared to nations 
that serve only the host markets (DHST) the FDI-trade complementarity is larger in hosts 
that serve home (DHOM) and regional markets (DREG). This suggests that perhaps it is 
the target market, whether it is the region or Japan, and not the FDI host’s market itself that 


has a greater affect on the degree of complementarity between FDI values and exports. 
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Other Host-country FDI determinants: We briefly consider how traditional FDI 
determinants affect inward FDI in regressions that control for market maturity and servicing 
orientation. Table 7 present elasticity estimates (at the median level of the variable) for both 
FDI count and value regtessions. Our findings, particularly for the FDI count model, 
support the results from previous FDI location studies. Countries with higher economic 
potential, larger populations, and lower labor costs have a higher likelihood of receiving 
larger counts of inward Japanese FDI, whereas countries with high capital costs receive 
significantly lower FDI counts For example, while a 1 percent increase in a host’s economic 
potential increases its likelihood of a new Japanese investment by 0.21 percent, it would only 
enhance inward FDI values by 0.02 percent. 

In regard to the monetary FDI values, Japanese FDI is higher in countries with 
larger economic potential, abundant labor, higher tariff rates, larger market size 
(populations), and more stable political environment. Contrary to our expectation, however, 


as the Yen depreciated, Japanese outward FDI increased. 


Conclusion 


Using data on Japanese trade and outward FDI flows from 1989-1999 into 85 host 
nations, this study examines how differences in market maturity and export platform status 
affect the amount of Japanese FDI that goes into a given host and the relationship between 
Japanese outward FDI and the bilateral trade flows of the host countries with Japan. Our 
results suggest that increased market maturity leads to greater inward FDI flows but lesser 
FDI-trade complementarity. However, significant heterogeneity exits among countries of 


similar market maturity levels in regard to both inward FDI and the FDI-bilateral trade 
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Table-6 


ML Estimates of the Determinants of NEW Japanese FDI Value (1989-1999): Panel GLS (Robust Standard Errors) 


(1) 


Variable Description 


Export 
Import 


Market Maturity 
Maturity Index 
Maturity Index *Export 


Export Platform Status 


Home*LagExport 
Regn*LagExport 
Nregn*LagExport 
Other FDI 
Determinants 
Currency Strength 
Currency Volatility 
Tariff 
Unskilled labor 


(2) 
Variables 


LAGEXP 
LAGIMP 


MKM 
MKM*EXP 


DHOM 
DREGN 
DNRGN 

DHOM*EXP 
DRGN*EXP 
DNGN*EXP 


MYNFC 
SYNFC 
TARF 
UNSKD 


(3) 
ZINB (a) 


108.267(10.30)"* 
9.060(0.73) 


0.769(2.89)** 
113.207(0.13) 

1.859(1.07) 
1.806(2.35)** 


(4) 
ZINB (b) 


112.086(11.11)*** 
3.223(0.28) 


101.401(3.09)*** 


0.829(3.36)*** 
151.425(0.18) 
3.398(1.87) 
3.214(3.91)*** 


(5) 
ZINB (o) 


180.336(3.32)*** 
46.8256.39)*** 


47.159(1.58) 
33.395(4.58)** 


0.559(2.36)** 
171.775(0.20) 
3.436(1.94) 
1.599(2.24)* 


(6) 
ZINB (d) 


161.539(2.99)>"* 
38.558(2.67)** 


56.917(1.92)* 
31.644(4.39)*** 


-301.689(1.97)* 
133.066(2.03)* 
-173.615(2.44)** 


0.602(2.56)** 
155.916(0.19) 

3.017(1.74)* 
1.785(2.55)** 


(7) 
ZINB (e) 


183.638(2.94)** 
23.590(1.54) 


215.046(2.52)** 
36.906(4.25)*** 


428.636(3.74)*** 
161.662(1.98)** 
-180.015(1.92)** 


0.493(2.32)* 
246.734(0.32) 
1.714(1.09) 
0.795(2.19)** 
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Variable Description — Variables ZINB (a) ZINB (b) ZINB (c) ZINB (d) ZINB (e) 

Capital cost LEND -0.091 (0.91) -0.073(0.89) -0.063(0.78) -0.065(0.83) -0.059(0.93) 

Economic potential ECPT 2.504(2.57)** 0.649(2.15)** 0.967 (2.22)** 0.297 (2.07)** 1.870(2.47)** 

Infrastructure RNWD -12.762(0.96) -19.760(1.44) -6.526(0.53) 0.482(0.04) -3.792(0.33) 

Population POPN 0.104(0.56) 0.242(1.13) 0.685(2.78)*** — 0.784(3.07)*** 0.698(2.56)** 

Political Instability PSTAB -29.139(1.15) -73.242(2.52)** -53.971(2.12)*  -55.083(2.17)* -52.736(1.88)* 

Anti-Corruption ACOR -19.116(0.72) 45.901(1.72)* -43.110(1.72)  -50.281(1.95)* -18.416(0.70) 

Measures 

Constant -390.342(2.49)** — -115.114(4.06)***  587.667(2.36)** — -420.905(1.58) -107.358(1.98)* 

Regional Dummies (D) (D1-D9) Included Included Included Included Included 

Time Dummies (Year) — (I'90-T99) Included Included Included Included Included 

N 20 20 820 820 820 

Log Likelihood 5886.682 5900.501 -5820.529 -5803.671 -5775.066 

Wald Chi2 ST.L9(29)¥* 75.46(30)*** 277.97(31)***  293.20(34)*** 296.28(37)*** 


Table-6 Continued 


Note: Dependent Variable is monetary value of new Japanese FDI received in host nations (1989-1999). 


Figures in parenthesizes are asymptotic t values. 
*** Denotes Significance at p<0.001, **denotes significance at p<0.01 and * denotes significance at P<0.05. 


Table- 7 


Elasticity Estimates 
Elasticity (at Median) 


Variable Description Variables Counts (ZINB) . Value 
“Export —— LAGEXP 03066.03 .3124(1.85)*_ 

Import LAGIMP -0.0035(0.42) 0.0213(1.08) 
Maturity Index MKM 6.0665(7.30)*** 3.492(1.82)* 
Cutrency Strength MYNFC 0.0308(3.08)*** 0.0151(1.96)* 
Currency Volatility SYNFC 0.00009(0.42) 4.01e-07(0.32) 
Tariff TARF 0.0452(0.54) 0.0542(0.89) 
Unskilled labor UNSKD 0.1866(2.78)*** 0.0298(1.88)* 
Capital cost LEND -0.0681 (2.23)* -0.0025(0.84) 
Economic potential ECPT 0.2166(4.69)*** 0.0169(2.46)** 
Infrastructure RNWD 0.3565(3.08)*** 0.015(0.32) 
Population POPN 0.0211(4.23)*** 0.229(1.85)* 
Political Instability PSTAB -0.0952(3.60)*** -0.0270(1.28) 
Anti-Corruption Measures PACR 0.0174(1.92)* -0.0050(0.62) 


Note: *** Denotes Significance at p<0.001, **denotes significance at p<0.01 and * denotes 
significance at P<0.05. 


relationship. This follows from differences in each host’s market servicing orientation, 
suggesting that a host may receive foreign investment designed for more than just te- 
exporting back to the FDI source. While the traditional FDI factors remain important in 
attracting FDI, a host’s market servicing orientation (derived perhaps from resource 
availability, the host’s geographic location, or other geographic “neighborhood-effects”), is 
just as significant. 

Our study can be extended in the following ways. First, as the trade-FDI 


relationship may depend upon industry-level characteristics, it may be of interest to examine 
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industry-level FDI data and trade data to investigate the sectoral dimension of the FDI-trade 
relationship. Second, industry-level heterogeneity may require each host’s export platform 


status to be considered at the industry-level. We leave these extensions for future 


consideration. 


50 


Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 


CHAPTER III 


INDUSTRY CHARACTERISTICS, HOST’S SHARE OF FOREGN DIRECT 
INVESTMENT AND THE RELATIONSHIP BETWEEN 
MANUFACTURING FDI AND BILATERAL TRADE: 

INDUSTRY LEVEL ANALYSIS 

Foreign direct investment (FDI) and international trade are the two principal means of 
global integration. The likely destination of FDI, its mode of entry, and how FDI is related 

_ to the flow of international trade has thus substantial welfare implications. The analysis of 
the patterns of flow of international trade and FDI together with the strategies adopted by 
firms to service foreign markets, therefore, attract the attention of researchers. 

This essay sets out to evaluate the extent to which industry- and host-country 
characteristics affect the amount of inward FDI that a host receives and the link between 
industry-specific export sales and FDI. Specifically, the following three questions ate 
addressed: (i) is the link between FDI and bilateral trade flows between a host and FDI 
source industry specific? If so, to what extent does the link differ across different 
manufacturing industry groups? (i) What host country characteristics affect the amount of 
industry specific manufacturing FDI that it receives? (iii) Does the inflow of manufacturing 
FDI originating from a given source enhance entry decisions (FDI levels) by non- 
manufacturing firms, particularly those in Trade, Service and Insurance and Finance? 

These questions ate motivated by studies from Dunning (1988), UNCTAD (1996), 
Safarian (1996), and Blonigen (2001). Dunning (1988) suggests that as part of their linear 
sequence of internationalization, market-seeking manufacturing firms typically begin their 


operation with domestic production and sales. Then they internationalize via exports, 
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licensing and other contractual arrangements before they engage in FDI. As a result of such 
a linear sequence of internationalization (gradual conquest of markets) in the long run, FDI 
in market- seeking manufacturing industries replaces trade. 

On the other hand, manufacturing firms that seek low-cost inputs (especially labor) as 
part of their effort to improve efficiency and corporate performance begin their 
internationalization with FDI. Thus, their foreign investment complements exports 
(Safarian, 1996). For example, firms in the natural resource sector may begin either with 
imports, followed by FDI from the importing country or with the firms undertaking FDI 
first and proceeding to export. The FDI in the natural resources sector complements trade. 

Unlike those in manufacturing or natural resources, firms in the service sector do not 
enjoy the comfort of a gradual conquest of foreign markets in a linear sequential approach. 
For service firms, the option to deliver services abroad through trade does not exist. If they 
want to satisfy international market demand, instead they move directly to foreign 
production. Establishing affiliates abroad is, therefore, more likely to have a smaller direct 
impact on home country exports of the service in question than the impact that establishing 
market-seeking manufacturing affiliates has on trade. 

These disparities in the sequential process of internationalization of firms imply a 
potential variation in the link between FDI and trade across firms in different sectors, and 
industries, and even across different products (UNCTAD, 1996). Using product level data 
Blonigen (2001), for example, finds substantial evidence both for substitution and 
complementary relationships between Japanese exports and production of different 
automobile parts in the U.S.A. 

This study uses disaggregated 2-digit ISIC level Japanese manufacturing FDI levels and 


the corresponding export sales in 35 host countries for the period 1989-1999 and evaluate 
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the FDI-trade link at the industry level. The country, industry, and time panel nature of our 
data allows us to focus on both industry and host country characteristics as potential FDI 
and trade determinants. 

The contribution of the paper to the empirical literature is two fold. First, while 
analyzing whether FDI is a complement or a substitute to trade at ISIC-2 digit 
manufacturing industry level, it accounts for the market maturity and the potential of the 
host to serve as an export platform. This adds a fresh thought to the literature. Second, it 
uses counts and values of industry specific Japanese outward FDI and examines the relative 
distribution (allocation) of FDI. Thus, it contributes to the better understanding of why 
investors might be inclined to allocate a larger proportion of some of their industry specific 
FDI into some host markets and less of other industries into the same or other host nations. 

The results of the study indicate significant heterogeneity in the Japanese industry 
specific FDI-trade link. While there are complementary relationships between Japanese 
industry specific exports sales and FDI values in food, beverage and tobacco (ISIC-31) 
industries and manufacturing industries not classified elsewhere (ISIC-39), in wood products 
and furniture (ISIC-33) and basic metal (ISIC-37) industries, FDI substitutes industry 
specific export sales. However, in fabricated metal products and machineries (ISIC-38), 
textile, apparel and leather (ISIC-32), and chemical products (ISIC-35) industries which 
account for the largest proportion of Japanese outward FDI and export sales, the 
relationship between FDI and export sales is ambiguous. 

The remainder of this chapter is organized as follows. Section two provides a review of 
the relevant literature. A description of the pattern of industry specific (ISIC-2 digit level) 


Japanese FDI follow this in sections three. The analytical framework, the variables included 
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in the regression, and the empirical model are outlined in section four of the chapter. 


Estimation results are presented in section five and concluding remarks in section six. 


Literature Review 


The earliest theoretical notion on the linkages between FDI and trade uses the 
traditional Heckscher-Ohlin (HO) theory of trade. In the HO theory, FDI is viewed as the 
export of capital that is motivated by higher returns arising from tariffs and other trade 
barriers. Thus, according to the HO theory, the cross border movement of factors (FDI) 
substitutes trade in goods. Mundell (1958) provides an explicit account for this. 

Assuming only two factors, the Rybczynski effect also indicates that an exogenous 
increase in FDI leads to a decline in the output of capital-intensive industries and a rise in 
the output of labor-intensive industries. FDI in capital-intensive industries and exports are 
therefore, substitutes in volume, and both will be undertaken predominantly by capital- 
intensive industries (Pfaffermayer, 1996). 

Markusen (1983) on the other hand, contends that under circumstances in which 
international trade is not based on differences in factor endowments, FDI and exports will 
grow simultaneously as complements. In a monopolistically competitive market, where firms 
engage in the production of horizontally differentiated products, Helpman (1984), Helpman 
and Krugman (1985), Grossman and Helpman (1989) and Brainard (1993) also show that, 
FDI, the number of multinational firms and exports increase complementarily. 

Examination of these theoretical notions constitutes a significant volume of the 
empirical literature on FDI and trade. For the most part, the empirical literature attributes 
FDI, trade, and the linkages between them to differences in factor endowments, relative 


production costs, and macroeconomic environments in the host countries. Using time series 
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and cross-section data from Austrian manufacturing industries for the period 1981-1991, 
Pfaffermayer (1996) for example, investigates the relationship between outward FDI and 
exports, and their common determinants. He views both FDI and trade as endogenous 
variables, and thus estimates a dynamic bivariate model with partial adjustments and fixed 
industry and time effects. His results indicate significant and stable complementary 
relationship between Austrian FDI and exports. 

Using data from EU15 countries for the period 1986-1996, Egger (2001) examines 
the relationship between bilateral exports and stock of outward FDI in a dynamic panel data 
framework and finds a positive short-term effect of FDI on exports and a negative sign for 
the effects of exports on FDI. His results thus do not point to any cleat-cut-and significant 
influence of the cross-effects of exports and the stock outward FDI. 

Yilmaz (2001), Gopinath, et al (1999) and Marchant, et al (2002) employ industry 
specific data and analyze the relationship between trade (the latter two in processed food 
sales) and FDI. Empirical results from Gopinath, et al (1999) indicates that FDI and exports 
are substitutes. For the period 1980-1997, Yilamz (2001) uses an SITC-4 digit level (firm and 
product) data and finds a substitution between inward manufacturing FDI and Turkey’s 
bilateral trade with its FDI sources countries. For US processed food industries, Marchant, 
et al (2002) on the contrary find a complementary relationship between US trade and FDI. 
Blonigen (2001) uses product level data and finds substantial evidence both for substitution 
and complementary relationships between Japanese exports and the production of different 
automobile parts in the U.S.A. Her study, however, is limited to the bilateral exports of 
Japan and its FDI to the U.S.A and fails to address the importance of other country and 


industry (product) specific FDI and trade determinants. 
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Using the gravity model framework, Hejazi and Safarian (2001) show that the 
relationship between the flows of US trade (exports and imports) and FDI into 51 countries 
in the sample during the period 1982-1994 is complementary. They attribute their findings to 
the presence of intra-firm trade within the multinationals. In a cross section study of bilateral 
flows of trade and FDI among the Asia-Pacific economies from 1987-1993, Stone and Jeon 
(2000) also find a significant positive effect of FDI on trade and vice-versa. 

By and large, an examination of the available empirical literature reveals the following: 
(i) lack of conclusive evidence as to whether FDI substitutes or complements bilateral trade, 
specifically exports from the home to the host country; (ii) dynamic cross sectional and time 
series relationships, that make the link between FDI and trade, potentially country-, industry, 
and firm variant, and (iii) significant variations in the methodological approaches used to 
address the problem. While entry decisions and investment levels of firms that contemplate 
establishing affiliates with the primary goal of serving demand in third country markets are 
often driven by the host country’s export platform status, almost all of the studies also fail to 
consider the host’s role as an export platform when investigating the relationship between 
FDI and trade. Thus the link between FDI and bilateral trade may be sensitive to the ability 
of the host to serve as an export platform while attracting multinationals to invest in that 


country. 
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Table-8 


Summary of Japanese Manufacturing Investment by ISIC (1989-1998) 


Value of Mean % 
ISIC Industry Description Counts of Investment Value Manf. 
Code Investment Trade 


31 Food Beverage and 889.00 (7.43) 11091.99(6.58) 12.476 10.00 
Tobacco Industries 

32 Textile, Apparel and 2280.00(19.06) 7078.94 (4.20) 3.104 4.00 
Leather Industries 

33 Wood Products and 381.00(3.18) 4445.45(2.64) 11.667 3.00 
Furniture Industries 


35 Chemical Products 1089.00(9.11) 24532.97(14.57) 22.527 13.00 
Industries 

37 Basic Metal Industries 1175.00(9.82) 13454.88(7.99) 11.451 6.00 

38 Fabricated Metal Products 4157.00(34.75) 87134.30(51.75) 20.961 61.00 
and Machinery 

39 Other Manufacturing 1989.00(16.63) 20633.24(12.25) 10.373 3.00 
Industries 
Total 11960.00(100 168371.77(100) 14.077 100.00 


Source: Trade data from OECD- Bilateral Trade Database-2000. 
FDI data is from Japanese Ministry of Finance website. 
Figures in parenthesizes are percentages to total investment. 


Descriptive Characteristics of the Industries 


Descriptive statistics of industry specific Japanese outward FDI and bilateral trade 
with 35 host countries in the current sample are presented in Table 8. 7 Although data on 
both manufacturing and non-manufacturing Japanese FDI into these countries in the sample 
ate available, the analysis is limited to the manufacturing sector simply because information 
on the industry-specific Japanese bilateral trade in non-manufacturing goods and services ate 
not available. To make the analysis at the industry level, we follow the International Standard 


Industry Classification (ISIC) codes and segregate the manufacturing sector into seven 


*” The list of the 35 host countries included in the study is presented in appendix table 2. 
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industry groups. List of the seven industry groups considered and the descriptive statistics of - 
the corresponding ISIC 2-digit industry specific FDI and trade data are presented in table 8. 

Most countries in the sample are OECD members. Japanese trade with the 35-host 
countries account for more than 80 % of the Japanese global trade. The seven 
manufacturing industries account nearly 98 percent of the Japanese manufacturing trade in 
goods and services. An industry wise breakdown of the data shows that Japanese trade in 
products from fabricated metal products and machineries (ISIC-38) account for the largest 
proportion (61%) of the overall Japanese international trade. Sales from chemical products 
industries (ISIC-35) account for the next largest proportion (13%) of Japanese international 
trade. While trade in basic metal industries (ISIC-37) account for 6%, other manufacturing 
industries (ISIC-39) account only for 3%. The remaining 10%, 4% and 3% of Japanese 
industry specific trade is respectively accounted for by sales from food, beverage and 
tobacco (ISIC-31), textile, apparel and leather (ISIC-32), and wood products and furniture 
(ISIC-33) industries. 

The figures in the table also show that during the study period (1989-1998) nearly 
12,000 new Japanese manufacturing establishments worth 16 billion Yen were established in 


3 While the counts of FDI in the seven industries account for about 


the sample countries.” 
85 % of the total Japanese manufacturing establishments, the values of FDI committed by 
these firms account for nearly 90% of Japanese manufacturing FDI during the same period. 
It is therefore possible to say that the data covers substantial amount of both Japanese 
international trade and outward FDI. 

The composition of Japanese outward FDI in our data is highly diverse. Fabricated 


metal products and machineries (ISIC-38) and textile, apparel and leather (ISIC-32) 


8 Among the 85 Japanese FDI host countries in our original sample (Essay-1), in this paper we use 
only 35 countries. The choice of only 35 countries is merely dictated by the availability of ISIC-2 digit 


58 


Reproduced with permission of the copyright owner. Further reproduction prohibited without permission. 


industries together constitute about 54 percent of the total counts of Japanese FDI 
establishments in the host countries. FDI in wood products and furniture (ISIC33), basic 
metals (ISIC-37) and chemical products (ISIC-35) industries, each account for less than 10 
percent of the total Japanese manufacturing FDI establishments. Size wise, with a total 
investment value of over ¥2.5 billion, the average investment size of chemical products 
(ISIC-35) industries is the largest (¥22.52 million per establishment). 

With nearly ¥3 million FDI per establishment, the average size of textile, apparel and 
leather industries is the lowest of all the industry groups. While these results indicate the 
presence of significant variations in the value and average size of investment, there has also 
been a rising disparity in the growth patterns of the different industry groups.” For 
example, based on figures in Table-9, we observe that in 1989, about 139 new food, 
beverage and tobacco (ISIC-31) industries were established in 19 of the countries in our 
sample. The avetage value of these establishments in each country was estimated at ¥125 
million. In 1998, the number of food, beverage and tobacco (ISIC-31) industries established 
was only 44 and they were all limited to just 12 countries in our sample. The average value of 
FDI committed by these industries however, increased to ¥134 million. These disparities in 
the patterns of the value of Japanese industry specific establishments and values lead to an 
interesting question: what host country attributes motivate Japanese investors to allocate 
more of their FDI in certain industries to certain countries and less of other industries to 
other countries? Next we discuss the empirical methods that were used to address this and 


related questions. 


? For each of the ISIC industry category, detail break down of the number of countries where the 
industries entered, the trends in the total establishment counts and value of the investment is 
presented in Appendix table-3 
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The Analytical Framework 


All the three questions addressed in this paper are analyzed using a Tobit model. The 
analysis begins with the FDI-trade link and uses industry level financial value of Japanese 
outward FDI as a dependent variable. Then the extent to which host and industry specific- 
factors affect the respective host country’s share of industry specific Japanese FDI is 
examined. In the later section, we address what specifically prompts Japanese investors to 
concentrate more of some of their FDI in certain industries to some countries and less of 
their FDI in other industries to other countries is addressed. The dependent variable for this 
part of the analysis is each host’s industry specific share of Japanese outward FDI and it is 
derived as follows: First, the total sum of industry specific Japanese outward FDI for each 
year is obtained. Then, the industry specific Japanese FDI received by each host in a given 
year is divided by the total sum to obtain the relative percentage value (pv) of Japanese 
FDI in industry (j) located in a given host (i) during a given year (t). A similar procedure is 
followed while computing the percentage (pc®) of industry specific Japanese FDI 
establishments (counts) in each host country. Lastly, in two separate analyses, each of the 


variables (PV and PC®) was regressed on a vector of industry (X°) specific and country 
(Z,,) attributes. The assumptions underlying the analysis in using the host’s industry specific 


share of Japanese FDI establishments and values as the dependent variable follow that of 
Mody and Srinivasan (1998): each industry first decides on the extent of total investment 
abroad and then on the allocation of that investment to different countries. Unlike Mody 
and Srinivasan (1998) however, we introduce industry level heterogeneity. Thus, while 


estimating two different sets of equations that relate host country’s industry specific share of 
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Japanese FDI (PV and PC) with the host country attributes, the study accounts for the 


differences between the various types of manufacturing industries. 

The extent to which (if any) the presence of Japanese manufacturing FDI in a given 
host enhances the entry decisions (FDI levels) of non-manufacturing firms, particularly 
those in trade, service and banking and insurance are analyzed last. Description of the 


empitical model used in the analysis is provided below. 


The Empirical Model 


The dependent variables in all sets of regressions that we estimate are censored, 
either due to the nature of the data or due to the analytical process or both. When 
investment in a given host is exclusively that of a single firm, often times the data is censored 
at the source to maintain anonymity of the investor. Also when the level of investment is 
below a certain threshold it is reported as NA (not available) at the source. The data source 
however, does not indicate the threshold below which the FDI data are reported as not 
available (NA). Thus NA is recoded to zero. A zero value of FDI in the data, thus, may not 
necessatily indicate zero investment. Furthermore, when we use the host’s share industry 
specific FDI as a dependent variable, the value is censored between 0 and 100; 0 % being no 
investment and 100% being concentration of the total industry specific investment in a given 
year just to one country. The Tobit model is thus chosen to account for the censoring due to 
either of the cases. ” The general Tobit estimating equation for our data can be represented 


as follows: 


30 The fixed effect estimation of Tobit model is not feasible. The fixed effects Tobit estimation of the 
unknown individual effects parameters requires T, the time dimension, to be large. However, as is 
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YP =O+Zi'y + KYBO +e tu! (23) 


where, Y,/” denotes industry (j)’s value of FDI in a host country i, during a given year t. a 


is a random ertor term with zero mean and constant variance 07 and u! is a random country 
. : $ 2 ; 
specific effects with zero mean and variance, o,. a and B®? are unknown parameters to be 


estimated. ” It is assumed that eo) and u\” are independent. It is to be noted that Y,/” is 
observable only when the values of newly established investments are not censored. 


Estimation of the unknown parameters in equation 23 could be done either as a 


pooled Tobit or random effects Tobit regression. The choice of either model is based on the 
significance of the variance at the country level (0; ). Given that Y,™ is censored, the Tobit 


estimating equation for the empirical model in Eq. 23 can be represented as follows: 


yi = fe + Zig! y + XPO 
it o 


Jerzarrexiy® +070) (24) 


where, 


YO =v" if YO"<0 and YO =Y®" if YO" >0, 


common in most panel data, T is usually limited. Thus any estimation of the fixed individual effects 
parameters in a Tobit regression is inconsistent (Hsiao, 1986). 


*! The superscript (j), enclosed in a parenthesis, indicates that the model to be estimated is industry 
specific. Therefore, the panel has only two dimensions: the cross section, the time series, dimensions 
iandt. 
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ey 
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cumulative standard CDF, and © is the standard error of the estimate. Z, is a vector of 


and )Y = . dis the standard normal density function (CDF); ® is 


countty specific variables hypothesized to affect the inflow industry level FDI and y’s 
denote unknown parameters to be estimated. The variables in Z, do not vary from industry 
to industry. XY is a vector of industry characteristics that are different from industry to 
industry within a given country. Two such attributes included in X” are ISIC-2 digit level 
manufacturing exports and imports of Japan from the host countries. 8 Ds, hence, denote 
nikona parameter estimates of dies variables to be derived from the Tobit regression. We 
assume that Bs do not differ from country to country but varies from industry to 
industry. 

After estimating the coefficients, B®” j=1, 2, ..., 7 of the industry specific (ISIC-2 


digit level) export variable, we examine if these coefficients are similar (in magnitude and 
sign) across the seven manufacturing industry categories considered in this study. A pair wise 
test of the equality of BO =p; B® =B%; BO =B9 etc for each of the industry pairs is then 
conducted. In the event that the null hypothesis of equality on the coefficient pairs is 
rejected, it is inferred as indication of heterogeneity in the nature of the FDI trade link at the 


industry level and the coefficients are interpreted accordingly. 
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Data and Variable Description 


This study uses industry specific Japanese outward manufacturing FDI for the period 
1989-1998 and evaluates the determinants host country share of FDI and industry specific 
FDI-trade link. The choice of the reference period was dictated by data availability on all the 
explanatory variables and FDI. The FDI data were obtained from Japanese Ministry of 
Finance website. The explanatory variables in all the regressions are industry and time 
invariant but country specific attributes, or country and industry invariant but time specific 
variables, or those that vary between countries, within industries and over time. Industry 
specific trade (export and import) data are from OECD commodity trade statistics. Most of 
the other explanatory variables are from International Financial Statistics IFS-2001 CDROM, 
and the World Bank’s World Development Report-2001 CDROM. The list and descriptive 
statistics of each of the variables included in the empirical model are provided in Table 9. 

The explanatory variables are either industry specific or country specific. Those that 
ate industry specific vary over time and across each industry type. These include variables 
representing each host’s bilateral trade (imports and exports) with Japan. Both the industry 
specific exports and imports of Japan from the host countries are measured in 1995 constant 
US dollars. As they vaty over time and within industries, they enable us to capture the 
impact of industry specific trade on inward FDI. 

All other explanatory variables included the empirical model are country specific 
factors. Included in this category are variables on the geographic distance and the trade 
ptopensity between the host and the FDI source, the hosts’ degree of integration with the 
rest of the world, proxies for institutional attributes, the potential market size of host 
countries, the volatility of each host country’s currency and strength against that of the 


Japanese Yen, and the market servicing orientation of the host country. As these variables 
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ate not industry invariant, variation in their coefficient estimates if any, across different 
equations, would reflect differences in the sensitivity of industry specific FDI to general host 


country attributes. A brief definition and likely impacts of some of these variables is in order. 


Trade propensity of the host with Japan: refers to the host country’s total 
merchandise trade (imports aaa exports) with Japan relative to its total trade with the rest of 
the world. It is defined as the ratio of the annual bilateral trade value of the host with Japan 
to its trade with the rest of the world. It is expected that this variable would capture the . 
influence of the over all trade link between the FDI source and the host countries on the 
location choice of Japanese firms. Markusen (1990) demonstrates that the presence of strong 
trade ties between a regional economy and the FDI source might promote a firm’s decision 
to locate its affiliate in a given host that forms part of the regional economy. Thus the trade 


propensity variable is a priori expected to have a positive sign. 


Host’s integration with the rest of the word: This is computed as the ratio of total 
exports of the host (excluding those to Japan) to its Gross Domestic Product (GDP). This 
proxies the extent to which local activities are (production) are related with the global 
economy.” Wheeler and Mody (1991), for example, suggest that the presence of mote 
suppliers in a given host (each providing a different service) can create finer divisions of 
labor in intermediate input markets, thereby lowering unit cost for final products. Thus, the 
extent to which the host is integrated with the global economy can affect firms’ decisions 
(on the amount of FDP) to locate their affiliates in that particular country. Certain firms may 


Table-9 


32 The GDP of the host country is measured in 1995 constant US prices 
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Descriptive Characteristics of the Variables in the Model 


Standard 

Variable Definition Mean deviation Minimum Maximum 
Host country share of Japanese FDI counts (percent) 2.86 6.95 0.00 78.18 
Host country share of Japanese FDI value (percent) 2.86 8.52 0.00 77.77 
Total industry specific value of FDI (total of seven 
industries)- millions of Yen 69.95 321.88 0.00 6323.12 
Total industry specific counts of FDI (in either of the 
seven manufacturing industries) in 1000s 488 16.52 0.00 283.00 
ISIC-2 digit level export of Japan (millions of Yen) 124.36 623.91 0.00 10330.51 
ISIC-2 digit level import of Japan (millions of Yen) 66.61 220.00 0.00 3732.53 
Japanese Yen per unit of foreign currency 44.19 74.90 0.00 642.83 
Standard deviation of log difference of monthly 
exchange rate 0.04 0.60 0.00 11.20 
Index of economic potential (in 1000s) 9.26 7.35 0.90 34.75 
Great circle distance between hosts and Japan (in Km) 8330.85 3634.27 1158.40 18373.78 
Total network road atea pet unit area of the country 1.05 1.11 0.08 4.98 
Total population (in millions) 101.40 241.33 0.25 1242.18 
Tariff rate in merchandize imports (percent) 12.13 = 11.45 0.00 98.80 
Percent labor force in the primary sector 16.04 18.15 0.00 69.50 
Lending rate 12.35 29.89 4.96 23.40 
Index of market maturity 6.67 1.17 3.51 8.95 
Political stability index 0.78 0.70 -1.29 1.51 
Index of anti-corruption measures 0.98 0.89 -0.80 2.13 
Hosts integration with Japan 0.79 1.85 0.08 32.15 
Hosts integration with the test of the wotld 0.50 0.04 0.31 0.61 
Dummy for export platform status to the FDI source 0.26 0.44 0.00 1.00 
Dummy for export platform status to regional markets 0.54 0.50 0.00 1.00 
Dummy fot host specific market orientation 0.20 040 0.00 1.00 


Source: Authors Computation 
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ptefer to locate larger proportion of their investment in a particular host because they are 


ptimarily export oriented and the host gives them such a comparative advantage. 


Tariff rates on imports: we used host specific un-weighted tariff rate on 
merchandize imports as a measure of the degree to which local producers are exposed to 
external competition.” Together with market size, the openness of the host market 


determines the return from investment. 


Host’s institutional attributes: these refer to policies and mactoeconomic 
environments that affect potential incentives of firms to invest in a given host. Institutional 
variables that we use as an important host country attributes include political instability, 
anticorruption measures and market maturity. Market maturity measures the ease with 
which firms can invest and operate in a market characterized by the presence of voluntary 
exchange, competition, and secure private property rights. * We also include indices on two 
additional measures of host country institutional attributes: political instability (PSTB) and 
anti-corruption measures (ACOR).” A priori the index on political instability is expected to 
have a negative sign, while we expect the index for anti-corruption measure to have a 
positive sign. Both variables are as reported in Kaufmann, Kraay and Zoido-Lobaton (1999). 


3 This could also be taken as a proxy for openness of the host market. The tariff rates are not 
specific to imports from Japan. 


** We construct a market maturity index as a weighted average of five variables: (1) the extent to 
which private property rights are protected, (2) the freedom citizens enjoy in transacting with 
foreigners, (3) the extent to which labor and capital regulations constrain market functions, (4) the 
degree to which markets function free from government intervention, (5) and the host’s monetary 
policy. Information on the five variables used to construct the index are taken from Gwartney et. al 
(2001). The value of the index ranges from 1 to 10, with larger values reflecting relatively more 
matured markets. Detailed description of how the index was created is reported in part-II. 


35 The political stability index is as reported in Kaufmann, Kraay and Zoido-Lobaton (1999). Thus a 
prior we expect political instability to affect FDI negatively. 
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They range in value from -3.0 to 3.0. Other host country attributes that we use as 
explanatory variable include: distance, measured as the great circle distance between the capital 
cities of the host and Japan (a measure of transportation cost); population size (proxy for potential 
market size of the host); proportion of labor in the primary production sector and lending rate 
(as proxy for unit cost of production), road network density relative to the total area of a 
country (measure of infrastructure); and dummy variables representing a host’s suitability to 
service third country markets. The potential impact of these variables and thus their a priori 


expected signs are straightforward. 


Results 


Industty Specific FDI-Trade Link 


We start the discussion of our results by addressing the overall performance of the 
model. Tables 10-12 provide maximum likelihood estimates of the coefficients of the 
vatiables in our empitical models. The results in all the tables were derived either from a 
pooled or a random effect Tobit model. The choice of a pooled or random effects model for 


a particular industry follows the significance of the variance, g? at the country level. 3 


In three of the seven industries, namely ISIC-31 (food, beverage and tobacco 
manufacturing), ISIC-35 (chemical products) industries, and ISIC-39 (manufacturing 


Industries not classified elsewhere), where we evaluate the FDI-trade link, the likelihood 


°° When the variance at the country level o? is significant, the random effects model is more 
efficient than the pooled model and thus we estimate our model as a random effect Tobit. When the 
variance at the country level g? is not significant, random effect Tobit model do not yield any better 
estimate over a pooled model. Rho, defined as p=07 / (o2 +1), also provides similar information. It 


measures the percent contribution of the country level variance to the total variance. When rho is 
zeto, the variance at the country level (panel-level variance) is unimportant and thus the panel 
estimator is not different from the pooled estimator. 
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ratio test result shows that the variance at the country level, o? is not significantly different 


from zero. This would mean that country specific heterogeneities among hosts of Japanese 
FDI affiliates in these industries are not significantly different from one another. Thus we 
estimate a pooled cross section Tobit regression. For manufacturing industries in textile, 
apparel and leather (ISIC-32), wood product and furniture (ISIC-33), basic metals (ISIC-37) 
and fabricated metal products and machinery (ISIC-38) however, there appeats to be 
significant variation is the country level heterogeneity. Hence we estimate a random effect 
Tobit model. In both types of models, the convergence was achieved very fast. Wald chi 
square test results on the joint significance of the explanatory variables also confirm that our 
explanatory variables are jointly significant. 

Once the empirical models are estimated our first goal is to know whether the FDI- 
trade link is industry specific or not. Thus we evaluate whether the coefficients of the 
industry specific Japanese bilateral export sales of the seven manufacturing industries are 
significantly different from one another or not. In the event that there are no significant 
differences in the coefficient estimates of the export sales variable across the seven industry 
groups, using aggregate country level bilateral exports might be justified. Comparison of the 
coefficient estimates of the industry specific exports across the seven industry groups ate 
carried out using a pair wise t-test. The results are presented in Table-10. With the exception 
of wood products and furniture industries (ISIC-33), the pair wise t test statistics reject (at p 
<0.05) the equality of the coefficients of the industry specific export sales variable across the 
industry groups. This suggests that the link between FDI and trade is rather industry specific. 


Thus estimation of the models for each of the industry groups is necessary. 
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Table-10 


Pair Wise Test Statistics on the Null Hypothesis of Equality of the Effects of 
Industry Specific Japanese Manufacturing Export on Outward FDI Across 


Manufacturing Industry Groups. 
By Bà By By BY By BY 


B 0.00 4.04** 1.38 4.71** 5.22** 4.84** 4.63** 
X 
p? 0.00 1.16 15.50** 30.50** 20.24** 17.26** 
x 
p? 0.00 1.11 1.02 1.11 1.99** 
x 
0.00 74.93** 22.58** 18.85** 
35 
Py 
0.00 94.15** 19.65** 
37 
Py 
0.00 19.10** 
p” 
x 
pB” 0.00 
X 


Note: Source Authors Computation 

Figures in the table ate t statistics 

Based on the coefficient estimates presented in table 11, the relationship between 
FDI and industry specific exports appears to be complementary in food, beverage and 
tobacco (ISIC-31) industries and other manufacturing (ISIC-39) industries. In wood 
products and furniture (ISIC-33) and basic metal industries (ISIC-37) industries, the FDI 
appears to substitute industry specific exports. Further examinations of the later group 
industries appear to show that substitution between FDI and industry specific exports is 
common among industries that produce relatively bulkier and heavier goods. It might be that 
investors in these industries have the primary objective of minimizing the transport cost by 
locating production closer to the source of demand. Perhaps, it could also be that Japanese 


FDI in wood products and furniture and basic metal industries are efficiency seeking while 
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those in food, beverage and tobacco and other manufacturing industries are market seeking. 
For textile apparel and leather industries (ISIC-32), chemical products industries (ISIC-35) 
and fabricated metal products and machineries (ISIC-38), the coefficients are not significant 
and thus the link appears to be ambiguous. 

Do market maturity and export platform status of the host countries affect the link 
between industry specific FDI and trade? We infer the answer to this question from the 
coefficient estimates of the market maturity variable, its interaction with exports, and the 
export platform status dummies. In food, beverage and tobacco industries, chemical 
products industries, and fabricated metal products and machineries, with a rise in the host’s 
market maturity, the inflow of FDI increases. The degree to which FDI complements or 
substitutes trade however, varies only in basic metal (ISIC-37) industries and manufacturing 
industries not classified elsewhere (ISIC-39). In basic metal industries, a rise in the host’s 
maturity level is followed by an increase in the degree of substitution between FDI and 
trade. For other manufacturing industries (ISIC-39), a rise in market maturity is accompanied 
by a fall in the degree to which FDI complements trade. In both industries however, the 
partial derivative of the export variable, after accounting for its interaction with maturity 
indices, shows that the impact of market matutity is not strong enough to change the overall 


direction of the link between FDI and trade. 
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Table-11 


Panel Tobit Estimates of the Relationship Between FDI and Industry Specific 
Export Sales of Japan (1989-1998). 


RHS Variables 


ISIC-2 digit Exports from Japan 
ISIC-2 digit Imports of Japan 


Currency Strength 
Currency Volatility 
Economic potential 
Infrastructure 
Population Size 
Tariff 

Unskilled labor 
Capital cost 


Host Market Maturity (Index) 


MKM* Export 
Home Export platform 
(Dummy) 
Regional Export platform 
(Dummy) 
Political Instability 
Anti-Corruption Measures 
Constant 
Number of observation 

e Left censored 

observation 

Log Likelihood 
LR Chi2 or Wald Chi2 (16) 
Tobit Structure 


` Manufacturing FDI by 2-digit ISIC category 


ISIC31 
14.770(1.96)* 
0.39(5.70)*** 

0.25(2.00)* 
-1.04(0.08) 
-2.60(1.39) 
24.17(2.20)* 
0.07(1.54) 
1.45(1.09) 
0.27(0.24) 

_ -0.42(0.54) 
33.56(2.00)* 
-1.59(1.55) 
-1.50(0.83) 


6.73(1.42) 


-95.61(3.48)*** 
55.50(1.93)* 
-312,92(2.76)** 
314 

175 


-1169.115 
147.67*** 
Pooled 


ISIC32 
2.06(1.32) 
0.05(0.68) 
0.07(1.15) 

-1.59(0.30) 
0.01(0.01) 
3.10(0.49) 
0.04(1.44) 

1.30(1.99)* 

-0.75(1.19) 

-0.02(0.08) 

15.73(1.97) 

-0.02(0.86) 

-1.30(1.60) 


-3,16(1.28) 


-30.18(2.01)* 
-7.61(0.40) 
-120.40(2.18)* 
315 

168 


-1056.37 
172,.29*** 
Random 
Effects 
52.16(5.73)*** 


128.27 52.88(18.33)*** 


0.493 


ISIC33 
-42.75(1.98)* 
-0.38(1.96)* 
-0.17(1.65) 
-13.66(0.60) 
-2.52(1.98)* 
-29.86(4.17)*** 
0.17(4.10)*** 
-1.68(1.27) 
-0.04(0.04) 
-1.63(1.98)* 
-0.63(0.05) 
6.31(1.60) 
0.25(0.24) 


-15.77(3.11)* 


-156.51(3.74)*** 
107.22(3.33)** 
11.19(0.12) 

313 

236 


-702.325 
92.15*** 
Random Effects 


103.09(7.44)*** 
63.03(14.61)*** 


0.727 


ISIC35 
-0.36(0.67) 
0.92(5.40)*** 
0.36(2.57)** 
-0.37(0.03) 
-1.09(0.54) 
33.28(2.66)** 
-0.03(0.52) 
1.27(0.86) 
1.37(1.15) 
-1.41(1.38) 
48,47(2.49)** 
0.08(1.34) 
-3.43(1.49) 


13.91(3.38)*** 


-70.18(2.47)** 
-56.09(1.96)* 
-362.91 (2.65) ** 
315 

214 


-1425.96 


326.81*** 
Pooled 


146.46 


Note: Dependent variable is total value (in Yen) of industry specific Japanese outward FDI 
ISIC31=Food, Beverage and Tobacco; ISIC32=Textile, Apparel and Leather; 
ISIC33=Wood Products and Furniture; ISIC35=Chemical products; 

*** **, and * respectively denote significance at p<0.007, p<0.01 and P<0.05 
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RHS Variables 


ISIC-2 digit Exports from Japan 
ISIC-2 digit Imports of Japan 
Currency Strength 
Currency Volatility 
Economic potential 
Infrastructure 
Population Size 
Tariff 
Unskilled labor 
Capital cost 
Host Market Maturity (Index) 
MK™M* Export 
Home Export platform (Dummy) 
Regional Export platform (Dummy) 
Political Instability 
Anti-Corruption Measures 
Constant 
Number of observation 

e Left censored observation 
Log Likelihood 
LR Chi2 or Wald Chi2 (16) 
Tobit Structure 


Note: 


Table 11-Continued 


Manufacturing FDI by 2-digit ISIC category 


ISIC37 
-1.17(2.53)** 
1.28(6.79)*** 

-0.12(1.37) 
-7.20(1.06) 
1.21(0.74) 
-2.22(0.31) 
0.14(3.85)*** 
-1.48(1.53) 
-0.16(0.13) 
-0.29(0.36) 
11.96(0.97) 
0.24(3.78)*** 
-1.05(0.89) 
-0.08(0.03) 
-20.68(0.82) 
-19.96(0.82) 
-108.32(1.04) 
315 

160 

-1139.28 
323.27 *** 
Random Effects 
67.622(18.58)*** 


72.465(5.47)*** 
0.534 


ISIC38 
0.01(0.03) 
1.11(6.00) 

0.87(2.25)** 
-26.11(0.78) 
0.90(0.10) 
20.04(0.38) 
0.25(1.17) 
5.18(1.34) 
-1.38(0.32) 
-0.80(0.57) 
83.82(1.98)* 
0.002(0.04) 
-8.46(2.01)** 
2.95(0.22) 
-125.02(1.12) 
-67.67(0.66) 
-563.02(1.760 
315 

79 

-2008.718 
332.06*** 
Random Effects 
339.42(21.29)*** 


186.471(4.41)"* 
0.231 


ISIC39 
38.07(5.40)*** 
1.57(2.28)** 
0.31(1.95)* 
0.15(0.01) 
-8.83(3.41)*** 
61.32(4.09)*** 
-0.06(0.090) 
0.32(0.19) 
3.07(1.97)* 
-0.23(0.34) 
36.24(1.64) 
-3.91(4.56)*** 
-4.45(2.29)** 
8.31(1.99)* 
-63.22(2.22)* 
17.12(0.44) 
-411.17(2.85)** 
315 

214 

-1464.32 
297.98*** 
Pooled 


178.82 


Dependent variable is total value (in Yen) of industty specific Japanese outward FDI 
ISIC37=Basic Metal Industries; ISIC38=Fabricated Metal products and Machinery, and 
ISIC39= Other Manufacturing Industries; Figures in parenthesizes are asymptotic t values; 


wrk, 1%, and * respectively denote significance at p<0.001, p<0.01 and P<0.05 
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The influence of the export platform status of the host countries on the inflow of 
inward FDI varies very significantly from industry to industry. For example, compared to 
host nations that attract Japanese FDI to serve local demand, regional export platforms 
receive significantly lower amount of FDI in wood products and furniture industries. 
Similarly, in chemical products and other manufacturing industries. Whereas hosts that serve 
as regional export platforms have an edge over those that serve mainly local demand in 
attracting larger amount of FDI from the same industry groups. Combining this result with 
the FDI trade link discussed earlier, it appears that there is a tendency of regional export 
platforms receiving lower amounts of FDI in industries where FDI substitutes trade, and 
higher amounts of FDI in industries where FDI complements trade. 

A logical question that follows this observation is what other host country 
characteristics prompt Japanese investors to allocate more of their FDI in certain industries 
to some countries and less of others to the same country or another? Answers to this 
question would enable us to differentiate the sensitivity of FDI in different industries to 
different host country attributes. In turn this would help us identify policy implication such 
as what aspects of their attributes do host countries need to improve if they are interested in 
attracting Japanese FDI in specific industries. In addition, questions about whether there are 
trade offs between the transport cost of exporting goods produced at home and the fixed 
cost of investing overseas across all industries can be answered best by regressing the host’s 


share of industry specific FDI value (PV{”) or establishment counts (PC) on the host 


country attributes. This follows in the next section. 
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Determinants Host’s Share of Industry Specific FDI 


(a) Industry specific FDI value: Maximum likelihood Tobit estimates of the 
coefficients of variables that affect the allocation of industry specific Japanese FDI value 


(PV.”) across different industries are presented in Table 12. *’ Based on the results in the 


table, one can infer several points. 

First, the responsiveness of host’s share of Japanese FDI value across the industry 
groups to the same country attribute(s) is significantly heterogeneous. Coefficient estimates 
in the first row of the table appear to indicate the host’s trade orientation with Japan as a key 
determinant of how much Japanese FDI is likely to be located in that host. For example, 
Japanese investors have higher propensity concentrating larger proportion of their FDI in 
fabricated metal products and machineries in host countries that have stronger trade 
affiliation with Japan. Japanese FDI in these industries account for more than 61 percent of 
the overall Japanese outward FDI. On the other hand, a larger proportion of Japanese FDI 
value in food, beverage and tobacco (ISIC-31), basic metal (ISIC-37) and other 
manufacturing (ISIC-39) industries are likely to be located in hosts that have a relatively 


higher degree of integration with the rest of the world. 


37 In both tables, the likelihood ratio test rejects the hypothesis of significant country level variance, 
o? for ISIC-31 (FDI value) and ISIC-33 (for the counts proportions) industries. Thus coefficient 
estimates of the explanatory variables for these industries are derived from a pooled Tobit regression. 
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Table -12 


Panel Tobit Estimates of the Determinants of Host Country Share of Industry 


Specific Outward Japanese FDI Value (1989-1998) 


Manufacturing FDI by 2-digit ISIC category 


RHS Variables 


Host’s trade affinity to 
Japan 

Integration into the world 
Distance 

Political Instability 
Anti-Corruption Measures 
Host Market Maturity 
(Index) 

Regional export Platform 
(dummy) 

Export platform to the 
source (dummy) 

Industry Specific Exports 
(from Japan) 

Industry Specific Imports 
(to Japan) 

Currency Strength 
Currency Volatility 
Infrastructure 

Population Size 

Tariff 

Unskilled labor 

Capital cost 

Constant 

Number of observation 
Left censored observation 
Log Likelihood 

LR Chi2 or Wald Chi2 (16) 
Tobit Structure 


ISIC31 
-0.056(0.44) 


4.912(2.60)** 
0.559(1.99)** 
-4.78(2.41))** 
4.494(2.01)** 

0.571(0.47) 


-10.19(5.3)*** 
1.321(3.65)*** 

0.105(1.64) 
0.041(7.76)*** 


0.009(0.92) 
-0.079(0.09) 
0.75(2.73)*** 
0.003(0.80) 
-0.007 (0.07) 
0.081(1.39) 
-0.007(0.02) 
-15.778(1.57) 
314 

175 

-705.87 
239,26*** 
Pooled 


9.510 


ISIC32 
-0.014(0.06) 


16.707(1.16) 
1.077(4.02)*** 
-2.201 (1.43) 
0.571(0.36) 
1.701 (1.95)** 


-6.12(4.31)*** 
3.273(1.24) 
0.060(2.06)** 
0.022(4.40)*** 


0.012(1.50) 
0.015(0.02) 
0.302(0.56) 
-0.001(0.29) 
0.036(0.44) 
0.105(1.87)** 
-0.072(1.32) 
-30.33(2.98)*** 
315 

168 

-689.249 
240.91*** 
Random 
Effects 
7.1167 


0.793 
0.012 


ISIC33 ISIC35 
0.024(0.07) 0.02(0.20) 
-42.82(1.16) 19.997(1.40) 
2.33(2.55)** 0.592(1.89)** 
-13.42(2.1)** 6.68(2.55)*** 
24.47(3.95)*** -4.516(2.08)** 
-0.334(0.14) 1.140(1.46) 
-17.77(3.40)*** -2.324(0.85) 
30.31 (3.56)*** -0.021(0.01) 
0.374(0.74) -0.02(2.39)*** 
0.038(1.12) 0.05(7.10)*** 
0.018(0.88) 0.013(1.82) 
-2.252(0.68) -0.295(0.59) 
8.58(4.18)*** 0.960(1.23) 
0.011(1.99)** -0.001(0.40) 
-0.162(0.72) 0.033(0.58) 
0.138(0.87) -0.038(0.52) 
0.015(0.16) -0.016(0.31) 
-16.531(0.71) -23.4(3.20)*** 
313 315 

236 214 

-502.659 -720.652 

94.21 *** 369,.12*** 
Random Effects Random effects 
11.162(13.92)*** 7.9(18.76)*** 
12.93 (5.14)*** 4.79(5.43)*** 
0.573 0.482 


Note: Dependent variable is Host Country Share of Japanese FDI Value (Percent). 


ISIC31=Food, Beverage 
ISIC33=Wood Products 


and ‘Tobacco; 
and Furniture; 


ISIC32=Textile, 
ISIC35=Chemical products. 


Apparel 


and Leather; 


Figures in 


parenthesizes are asymptotic t values. ***, **, and * respectively denote significance at 
p<0.01, p<0.05 and P<0.10. When a model is estimated as a pooled Tobit, ø, denotes 


standard error of the estimate. 
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Table-12 Continued 


RHS Variables Manufacturing FDI by 2-digit ISIC category 
ISIC37 ISIC38 ISIC39 
Host’s trade affinity to Japan 0.066(0.41) 0.005(2.06)** 0.102(0.80) 
Integration into the world 10.222(2.06)** 1.058(0.20) 22.833(2.21)** 
Distance 1.218(5.77)*** 0.248(0.67)  0.660(3.26)*** 
Political Instability 0.957(0.75) — -0.035(3.02)*** 0.559(0.52) 
Anti-Corruption Measures -1.926(1.18) -0.388(0.26) -0.898(0.80) 
Host Market Maturity (Index) 0.079(0.11) 0.114(0.34) -0.327(0.56) 
Regional export Platform (Dummy) -4.652(3.62)*** = -2.240(2.84)***  -9,672(9.12)*** 
Export platform to the source 2.902(1.32) -2.043(0.82)  -6.272(3.99)*** 
(Dummy) 
Industry Specific Exports (from 0.048(5.23)*** — 0.004(10.85)*** -0.071(2.62)** 
Japan) 
Industry Specific Imports (to Japan) 0.099(8.26)*** -0.002(1.89)** = 0.058(3.47)*** 
Currency Strength -0.008(1.89)** 0.005(1.99)** 0.014(2.94)** 
Currency Volatility -0.374(2.14)** -0.131(0.48) -0.351(1.97)* 
Infrastructure 1.525(3.18)*** 0.075(0.22) -0.214(0.71) 
Population Size 0.003(1.38)  0.005(4.82)***  0.012(6.54)*** 
Tariff -0.087(1.31) 0.004(2.14)** -0.017(0.34) 
Unskilled labor 0.040(1.95)** 0.005(0.11) -0.106(1.82)* 
Capital cost 0.003(0.837) 0.007(0.42) -0.085(2.49)** 
Constant -20.831 (2.72) *** -2.765(0.69) -2.281(0.35) 
Number of observation 315 315 315 
e Left censored observation 160 79 214 
Log Likelihood -648.464 698.818 -708.562 
LR Chi2 or Wald Chi2 (16) 497.3274% 12888.14*** 439,89*** 
Tobit Structure Random Effects Random effects Random Effects 
O, 4.918(18.81)*** = 2.548(21.76)***  4.081(20.72)*** 
c, 5.842(9.15)***  2.139(4.20)**  7.888(15.08)** 
p 0.585 0.413 0.788 


Note: Dependent variable is Host Country Share of Japanese FDI Value (Percent). ISIC37=Basic 

Metal Industries; ISIC38=Fabricated Metal products and Machinery, and ISIC39= Other 
Manufacturing Industries; Figures in parenthesizes are asymptotic t values. ***, **, and * respectively 
denote significance at p<0.01, p<0.05 and P<0.10. When a model is estimated as a pooled Tobit, 
o , denotes standard error of the estimate. 
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Second, varying from as small as 0.559 (the lowest) in food, beverage and tobacco 
industries to 2.339 (the highest) in wood products and furniture industries, there appears to 
be significant trade-offs between the variable cost of transport and the fixed cost of Japanese 
FDI in overseas. This could be seen from the positive and significant coefficient estimates of 
the distance variable in all but fabricated metal products and machinery industries. 
Therefore, it could be said that Japanese FDI allocation across different industries groups is 
latgely a response to reducing the cost of transporting goods from production facilitates at 
home. The allocation of FDI value in fabricated metal products and machinery industries- 
that account the largest proportion of Japanese foreign trade and FDI as well is not sensitive 
to the geographic distance between the Japan and the potential host. 

Third, the effect of institutional attributes of the host countries on the allocation of 
industry specific FDI also varies across industry groups. For example, while the market 
maturity level of the host affects the allocation of FDI value in textile, apparel and leather 
industties, Japanese industries in both food and beverage and forest related products (ISIC- 
31 and ISIC-33) industries appear to avoid the allocation of larger proportion of their 
investment in politically unstable host nations. 

We also observe that hosts that have better quality of infrastructure, good measures 
to combat corruption, and potentially larger domestic market size (population size) appear to 
attract relatively larger proportion of Japanese manufacturing FDI value in food beverage 
and tobacco) and wood products and furniture industries. The relative proportion of 
Japanese FDI in textile apparel and leather, and basic metal industries is an increasing 
function of the size of labor in the primary sector. Generally the effect of cost of capital has 


been very weak across all industries. 
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(b) Industry Specific FDI Establishments: One point that we would like to 
address at this juncture is whether factors that appear to determine industry specific host’ 
share of FDI values also affect the FDI establishments? The MLE of the coefficient of the 


variables in the Tobit model (in which the host’s share of FDI establishments (PC®) are 


regressed on the country specific attributes) are presented in Table-13. For the most part, the 
results in the table are congruent with the results from the host’ share of FDI value. There 
ate, however, some minor differences in the magnitude of the coefficient estimates. For 
instance, in contrast to results from share of FDI values, perusal of table 13 indicate that in 
five (ISIC-31, ISIC-32, ISIC-35, ISIC-37 and ISIC-39) of the seven industries, the 
proportion of FDI establishments received by a host is a positive function of the degree of 
the host’s integration with the rest of the world. This oad imply that a relatively larger 
proportion of the establishments take place in host countries that are more integrated with 
the rest of the world, implying that larger proportion of FDI establishments do not 
necessatily reflect the presence of larger share of industry specific FDI value. This might 
stem from various reasons including, the nature of the industries, internal economies of 
scale, and agglomeration effects. * Similarly, the geographic distance between the host and 
Japan is an important factor in the allocation of the establishments only in ISIC-35 and 
ISIC-37 industries. It is also possible to notice that unlike that of industry specific FDI 
values, the proportion of industry specific FDI establishments is less sensitive to the host 
country’s political instability and the presence of institutional measures to combat 


corruption. 


38 For example, high tech capital-intensive industries, often small in numbers, might be attracted 
more to developed countries while low tech but labor-intensive industries might be attracted to 
developing countries where there are slack labor markets. 
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Table-13 


Panel Tobit Estimates of the Determinants of Host Country share of Industry Specific 
Outward Japanese FDI Establishments (1989-1998) 


RHS Variables Manufacturing FDI by 2-digit ISIC category 
ISIC31 ISIC32 ISIC33 ISIC35 
Host’s trade affinity to -3.24(1.74)* 0.04(0.19) 0.24(0.82) 0.19(1.62) 
Japan 
Integration into the world 39.95(2.48)*** 52.97(2.55)*** -26.26(0.91)  26.35(2.63)*** 
Distance 0.53(1.31) 0.67(1.37) -0.51(0.77) 0.41(2.29)** 
Political Instability -0.71(0.40) -0.15(0.05) -1.46(0.48) -0.60(0.64) 
Anti-Corruption Measures 1.14(0.59) -0.12(0.04) — 13.05(3.65)*** -1.62(1.56) 
Host Market Maturity -0.34(0.33) 0.37(0.31) -1.77(1.11) 005(0.10) 
(Index) 
Regional Export platform -6.64(3.71)*** -8.45(2.79)*** = -10.29(3.95)*** — -4.96(4.08)*** 
(Dummy) 
Home Export platform 6.62(1.51) 1.37(0.26) 7.02(1.34) 9.84(5.59)*** 
(Dummy) i 
Industry Specific Exports 0.21(2.66)*** 0.05(1.56) 0.49(1.38) — -0.01(3.54)*** 
(of Japan) 
Industry Specific Imports 0.02(6.87)*** 0.02(3.61)*** 0.10(5.55)*** = 0.03(6.25)*** 
(of Japan) 
Currency Strength -0.01(2.05)** 0.003(0.34) 0.02(1.26) 0.01(2.88)*** 
Currency Volatility -49.84(0.37) -0.82(0.61) -0.83(0.10) -1.01(0.78) 
Infrastructure 0.48(0.77) 0.87(0.95) -1.96(1.92)* -0.68(1.99) ** 
Population Size 0.01(1.63) 0.008(1.47) 0.0001 (0.05) 0.01 (5.44)*** 
Tariff 0.33(3.47)*** 0.18(2.08)** -0.22(1.78)* 0.06(1.36) 
Unskilled labor -0.31(2.81)*** 0.02(0.25) 0.46(3.85)***  -0.29(5.06)*** 
Capital cost 0.003(0.12) -0.01(0.20) -0.003(0.05) 0.010(0.52) 
Constant -25.74(2.20)** -40.5(3.02)*** 5.11(0.29)  -13.53(2.35)** 
Number of observation 314 315 313 315 
e Left censored 175 168 102 172 
observation 
Log Likelihood -528.02 -590.195 -441.540 -589.777 
LR Chi2 or Wald Chi2 438.27*** 232.787** 210.17*** 425.157** 
(16) 
Tobit Structure Random Random effects Pooled Random 
Effects Effects 
O, 5.45(16.41)*** 6.30(15.48)*** 9.694 — 3.95(17.8)*** 
o, 7.99(6.84)*** 5.50(6.19)*** 4.87(9.49)*** 
p 0.682 0.433 0.602 


Note: Dependent variable is Host Country Share of Japanese FDI Counts (percent) ISIC31=Food, 
Beverage and Tobacco; ISIC32=Textile, Apparel and Leather; ISIC33=Wood Products and 
Furniture; ISIC35=Chemical products. Figures in parenthesizes are asymptotic t values. ***, **, and 
* respectively denote significance at p<0.01, p<0.05 and P<0.10. When a model is estimated as a 
pooled Tobit, o , denotes standard error of the estimate. 
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RHS Variables Manufacturing FDI by 2-digit ISIC category 
ISIC37 ISIC38 ISIC39 
Host’s trade affinity to Japan -1.25(0.94) 0.10(2.12)** 0.01(0.11) 
Integration into the world 19.67(1.78)* -2.39(0.37) 39.30(3.49)*** 
Distance 0.60(2.48)*** 0.04(0.21) -0.42(1.76)* 
Political Instability -2.91(1.49) 0.74(0.63) -2.90(2.24)** 
Anti-Corruption Measures 1.11(0.70) -1.86(1.43) 2.57(1.89)* 
Host Market Maturity (Index) -0.06(0.10) 0.11(2.2)** -1.58(2.57)** 
Regional Export platform -3.80(1.52) -2.32(2.51)*** -2.37(2.18)** 
(Dummy) 
Home Export platform (Dummy) 4.16(1.57) 0.65(0.43) -0.18(0.10) 
Industry Specific Exports (of 0.03(4.98)*** 0.01 (9.49) *** 0.05(3.82)*** 
Japan) 
Industry Specific Imports (of 0.04(4.05)*** -0.01 (4.73) *** 0.08(5.17)*** 
Japan) 
Currency Strength -0.01 (1.15) 0.01(1.09) 0.01(1.89)** 
Currency Volatility 0.10(0.22) -0.04(0.15) -0.86(2.71)*** 
Infrastructure 1.82(2.43)*** -0.01(0.01) -0.01(0.03) 
Population Size 0.01 (3.24)*** -0.01 (6.79) *** 0.01(7.44)*** 
Tariff -0.02(0.40) -0.01 (0.40) 0.03(0.67) 
Unskilled labor -0.01(0.17) -0.05(1.67) -0.08(1.71)* 
Capital cost 0.01 (0.05) -0.01(0.30) -0.012(0.34) 
Constant -17.23(2.16)** 1.89(0.46) 8.30(1.28) 
Number of observation 315 315 315 
e Left censored observation 160 79 161 
Log Likelihood -552.078 -703.33 -618.91 
LR Chi2 or Wald Chi2 (16) 587.85*** 583.90*** 
Tobit Structure Random Random effects Random Effects 
Effects 
O, 4.26(16.31)*** 2.97(20.88)*** 4.02(18.43)*** 
Oo, 4.86(6.99)*** 2.75(8.27)*** 4.82(11.63)*** 
p 0.564 0.462 0.589 


Table-13 Continued 


Note: ISIC37=Basic Metal Industries; ISIC38=Fabricated Metal products and Machinety, 
and ISIC39= Other Manufacturing Industries; Figures in parenthesizes are asymptotic t 
values; ***, **, and * respectively denote significance at p<0.01, p<0.05 and P<0.10. When 
a model is estimated as a pooled Tobit, o, denotes standard error of the estimate. 
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Does Manufacturing FDI Enhance Non-Manufacturing FDI? 


According to Ma, et al (2000), Japanese foreign affiliates especially in wholesale and 
retail tadi are set up to support the international trade activities of Japanese manufacturing 
FDI. Whether it is a historical relationship, agglomeration benefit or the common view that 
“bankers and insurers follow manufacturers”, it would be very interesting to know if the 
Japanese non-manufacturing FDI particularly those in trade, service and banking and 
insurance, are more attracted to host countries where there are more Japanese manufacturing 
FDI. We briefly assess this below. In Table-14 we provide, coefficient estimates from panel 
Tobit regression in which the values of Japanese FDI in Finance and Insurance, Service, and 
trade are regressed on the overall country specific attributes discussed earlier and the lagged 
value of manufacturing FDI. 

It could be seen from the table that in all the three regression, the coefficient of the 
lagged values of the manufacturing FDI is positive and highly significant (at p<0.007). With 
a coefficient estimate of about 0.324, and 0.369 the impact of the level manufacturing FDI 
on trade and service FDI is not significantly different from one another. However, the 
extent to which the presence of manufacturing FDI enhances FDI in finance and insurance 
is significantly larger (0.657), and is almost twice that of its impact on Trade or Service FDI. 
The implication is that the likelihood of a host to receive larger amount of Japanese non- 
manufacturing FDI in services, trade and finance and insurance increases with a rise in the 


level of the incoming manufacturing FDI. 
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Table-14 


Panel Tobit Estimates of Factors that Affect Japanese Outward FDI Value in Trade, 
Service and Finance and Insurance 


FDI in Service FDI in Trade FDI in 
Finance & 
Variables Insurance 
Coefficients Coefficients Coefficients 
Currency Strength 5.77(5.96)*** 0.133(0.64) 1.494(1.92)** 
Currency Volatility -1.13(1.34) -0.1175(0.78) -0.451(0.64) 
Infrastructure 182.58(3.25)*** 40.171(2.35)** 23.379(0.51) 
Population 0.51(1.53) -0.022(0.22) -0.048(0.18) 
Distance from Japan -18.79(0.94) -4.922(0.84) 8.386(0.57) 
Tariff 13.24(1.15) 4.533(1.99)** 15.875(1.68)* 
Unskilled labor -12.56(1.63) -5.763(2.65)*** -16.529(2.68)** 
Capital cost 0.26(0.09) 0.036(0.11) 0.668(0.44) 
Market Maturity 450.44(3.99)*** -2.177(0.09) 152.628(1.75)** 
Host’s trade affinity to Japan -404.97(2.21)** -44.059(0.75) -110.74(0.76) 
Host’s Integration with the world -339.76(1.85)* 13.264(0.26) -261.63(1.91)** 
Political Instability -6.28(0.23) 8.424(1.72)** -6.551(0.29) 
Anti-Corruption Measures 4581.50(2.35)** -68.230(0.19) 793.483(0.57) 
Lagged Value of Manf. FDI 0.324(7.40)*** 0.36(16.64)*** 0.657(17.89)*** 
Constant -6354.68(1.17) 23.324(0.29) -256.812(0.50) 
Number of observation 306 306 306 
e Left censored observation 139 66 96 
Log Likelihood -1418.86 -1595.043 -1722.172 
LR Chi2 or Wald Chi2 (16) 17555012)" 273.33(14)*** 295.85(14)*** 
Tobit Structure Pooled Random Pooled 
Effects 
O, 148.65(19.2)*** 
o, 861.479 92.612(3.88)*** 723.94 
LR test of Pooled Vs Panel 0.500 (1) 16.47( cP ike 0.52(1) 


Note: Figures in parenthesizes are asymptotic t values. ***, **, and * respectively denote 
significance at p<0.01, p<0.05 and P<0.10. When a model is estimated as a pooled Tobit, 
o „ denotes standard error of the estimate. 
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Conclusion 


The theoretical models used to analyze firms’ decisions to sell their products in a 
foreign market(s) often assume that firms choose between exporting and production in the 
host country. Thus one of the main research questions in the literature is why firms choose 
one mode of servicing the foreign market versus the other. The theoretical literature 
provides several explanations. Buckley and Casson (1981) for example, suggest exports 
naturally incur higher costs per unit than foreign production because of transport cost, 
whereas foreign production involves higher fixed cost. This implies that for lower level of 
sales firms will choose to export to avoid the higher fixed cost of foreign production, and 
they will switch to foreign production for higher level of sales to avoid the higher cost of 
transport. Thus with the natural progression of sales from lower to higher levels, FDI in 
manufacturing gradually substitute exports. Contending this view Safarian(1996) argues that 
as the option to deliver goods abroad might be truncated for some firms, this may vary from 
industry to industry. Lipsey and Weiss (1984), for instance, suggest several channels through 
which the presence of firms’ in a foreign market with one product may increase total 
demand for all of its own or other firms’ products, thereby making foreign production (FDI) 
complementary to export sales. Empirical results, largely based on aggregate data, are almost 
invariably inconclusive on this issue. 

In this paper we address the relationship between industry specific manufacturing 
FDI and exports and two other questions about FDI and trade: what determines host 
county’s industry share of FDI, and the relationship between manufacturing and non- 
manufacturing FDI, specifically those in Trade, Service, and Finance and Insurance 
industries. We employ a panel Tobit regression to evaluate the industry specific and country 


attributes that influence the allocation of Japanese industry specific outward FDI across 
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locations (infrastructure, institutions etc of host countries) and over time (currency volatility, 
labor and capital costs, openness to trade and political stability of the host countries). 

The results of our study can be summarized as follows: On the relationship between 
industry specific FDI and export sales, there appears to be a complementary relationship 
between Japanese FDI values and industry specific exports in food, beverage and tobacco 
industries (ISIC-31), and other manufacturing industries (ISIC-39); a substitution appears to 
exist between exports and FDI in wood products and furniture (ISIC-33) and basic metal 
manufacturing industries (ISIC-37). In fabricated metal products and machineries (ISIC-38)- 
that constitute the largest proportion of Japanese foreign trade and FDI, and in textile, 
apparel and leather (ISIC-32), chemical product industries (ISIC-35), the relationship 
between FDI and export sales ambiguous. Further examinations of the FDI and export sales 
interaction appear to show that substitution exists among industries that produce relatively 
bulkier and heavier goods. It might be that investors in these industries have the primary 
objective of minimizing the transport cost by locating production closer to the source of 
demand. Perhaps, it could also be that Japanese FDI in wood products and furniture and 
basic metal industries are efficiency seeking while those in food, beverage and tobacco and 
other manufacturing industries are market seeking. 

On the allocation of Japanese FDI, we find significant variations in the host country 
share of industry specific outward FDI. Significant heterogeneity was observed, particularly, 
in the sensitivity of industry specific FDI to time variant, country specific and county variant, 
time specific host country attributes. For example, we observe that Japanese investors have 
higher propensity concentrating their FDI in fabricated metal products and machineries in 
host countries that have stronger trade affiliation with Japan. Given that Japanese FDI in 


these industries account for more than half of the overall Japanese outward FDI, it could be 
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said that host’s trade orientation with Japan is a key determinant of how much Japanese FDI 
is likely to be located in given economy. 

On the tole of manufacturing FDI in affecting the inflow of non-manufacturing 
FDI, particularly in trade, finance and insurance, and service industries, we find that the 
likelihood of a host to receive larger amount of non-manufacturing FDI in services, trade 
and finance and insurance increases with a rise in the level of manufacturing FDI. Perhaps 
this could be the result of vertical linkages between Japanese firms in these industries and the 
international trade activities of Japanese manufacturing FDI, as described by Ma, eż al (2000) 


or agglomeration benefit or the general tendency that “ bankers follow manufacturers”. 
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CHAPTER IV 


THE IMPACT OF REAL EXCHANGE RATE VOLATILITY ON THE VOLUME 
OF INTERNATIONAL TRADE-AN EMPIRICAL EXAMINATION 


In deciding on whether to adopt flexible, managed or fixed exchange rate system, the 
effect of exchange tate volatility on the volume and variability of international trade flows is 
often taken into consideration. Proponents of flexible exchange system argue that a flexible 
exchange rate system insulates domestic economy from foreign shocks, thus giving macro 
economic policymakers the power to take independent policy action (Kroner and Lastrpes, 
1993). Relative to the fixed or managed exchange regime, however, the flexible exchange rate 
system is characterized by a higher degree of short-term nominal volatility (Viaene, 1992; 
Martson, 1993, Frankel, 1996). Popian of the fixed or managed exchange rate policy, 
thus discount the potential benefits of the flexible exchange rate system on the ground that 
the higher volatility characterizing the system is detrimental to international trade (Barkoulas 
et al., 2002). In their view, the riskiness of trading activity is not necessarily the result of 
volatility in the nominal exchange rate but rather that of the real exchange rate. 

Nevertheless, there is no consensus as to whether the flexible exchange rate system 
has higher volatility in the real exchange rate or not. As a result, advocates of the flexible 


exchange rate system cast doubt on the negative impacts of volatility by arguing that most 
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economic decisions are based on teal rather than nominal variables.” In their view, as long- 
term economic decisions ate based on teal variables, the presence of higher nominal 
volatility may not deter trading activities. Yet when uncertainties are due to the real rather 
than nominal variables, and particularly when it happens in an environment where there are 
well-developed forward markets, the concerns of those who advocate the fixed exchange 
tate systems get more credence. Thus, theoretical and empirical evaluations of the impact of 
both nominal and real exchanger rate volatility on economic activity have attracted the 
attention of many scholars. 

This paper examines the effects of real exchange rate uncertainty on the volume of 
trade flows. The general observation from the available studies is that the impact of 
exchange rate volatility on trade is not consistent. Results from both the theoretical 
predictions and empirical evaluations are rather mixed; and at times they are contradictory. 
Often times, the conclusions are sensitive to the level of data aggregation, the measures of 
exchange rate volatility adopted, the countries considered and the sample period covered. 

A recent study by Barkoulas et al (2002) appears to add a new dimension to the 
problem. According to them, exchange rate uncertainty can be modeled as emanating from 
three specific sources, namely (i) the general microstructure aspects of the foreign exchange 
market, (ii) the fundamental forces driving the exchange rate, and (ii) the noisy signal nature 
of future policy innovations. In their words, while the fundamental component of the 
exchange rate refers to that part of the exchange rate which reflects the overall 
macroeconomic (the actual purchasing power) characteristics of the economies in question, 
the microstructure aspect of the exchange market refers to innovations in the exchange rate 
* For example, in the flexible exchange tate system, it is possible to hedge against trading risks 


associated with nominal rates given that there are well developed forward markets in goods and 
services. 
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process atising from the effects of portfolio shifts among international investors, excess 
speculation, bubbles and rumors, bandwagon effects or the effects of technical trading by 
chattists, and noise traders. The noisy signal aspect of future policy innovations, on the other 
hand, refers to the stochastic components of the fundamental factors (relative money supply, 
output growth rates, interest rate, and inflation differentials) driving the exchange rate 
process. It is assumed that individuals will acquire information on these innovations through 
a noisy signal.” 

In the absence of sepatation between these sources of exchange rate uncertainty, 
they claim that, the countervailing effects of the uncertainty emanating from either of these 
sources on the volume (or volatility) of trade is likely to place any empirical result seemingly 
inconclusive. Complementing their arguments with theoretical predictions, they also note 
that firm characteristics and market conditions are important determinants of the effects of 
exchange rate volatility on trade, and thus any attempt to evaluate the impact of exchange 
rate volatility on trade must be based on a disaggregate trade data, an issue left unaddressed 
by most previous studies. This paper builds on the theoretical works of Barkoulas et al., 
(2002), takes exchange rate uncertainty as emanating from two sources, uses disaggregate 
bilateral trade data (between the U.S. and Canada, the U.S. and Germany. and the U.S. and 
Hong Kong) for the period 1989-2002, and provides the first empirical test of some of their 
hypothesizes. 

The study differs from most previous studies in several ways. First, the analysis is 
conducted using monthly SITC-1 digit level disaggregate trade data. Thus compared with 
most previous studies that use lower frequency data, the data used in this are of higher 
frequency. Dornbusch (1987), Feenstra (1989) and Martson (1990) provide the rational for 


4° These may include policy announcements, central bank interventions, statements of central 
bankers, etc. 
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using higher frequency and disaggregated data. For them, market structure is a key variable 
in explaining firms’ foreign pricing behavior. Thus sectoral or commodity level analysis of 
the effect of exchange rate volatility on trade is of interest. Given that a firm’s foreign 
pticing behavior is dependent on the market structure (for example, while firms in perfectly 
competitive markets are price takers, those in oligopoly and monopolistically competitive 
markets ate not) it can reasonably be presumed that the effect of exchange rate volatility is 
industry or product specific. “ 

Second, in line with Barkoulas et al (2002), in this study the volatility in the exchange 
rate is considered to emanate from different sources. In contrast to Barkoulas el al (2002), 
however, we consider only two of the volatility components, namely (i) the noisy 
innovations in the market microstructure aspect of the foreign exchange market, and (ii) the 
fundamental forces driving the exchange rate process. 

Lastly, our reference countries are more representative than many of the previous 
studies. Unlike the previous studies, we use both U.S. imports and exports, each separately, 
with Canada, Germany and Hong Kong. Canada and Germany represent the case of 
developed markets, Hong Kong being a transitional economy. U.S.A.’s trade with Canada 
represent a significantly large proportion of the total U.S. international trade. They are also 
within the same trade bloc. Germany and Hong Kong, on the other hand, do not share 
common borders with the U.S.A. Neither do they belong to the same trade bloc with the 
U.S.A., as is Canada. Given that Germany is a relatively large economy, there is a potential 
that importing firms in Germany might be able to absorb larger shocks in the exchange 


market with little or no deviations from the normal trend. For Hong Kong traders, this 


“ The implication is that differences in the pricing behavior could give rise to a potential 
variation in the sensitivity of firms to exchange risk. 
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might not be the case. Given that Hong Kong is a small open economy, short-term shocks 
in the exchange market might have significant impact on traders’ activities. Thus our study 
allows us to compare results across agents involved in trading wide spectrum of 
commodities across countries of different nature. 

In their discussion of the role of exchange rate uncertainty on the volume and 
variability of trade flows, Barkoulus et al (2002) hypothesize that each of the three 
components of exchange rate uncertainty have different effects. In this study, we evaluate 
only two of the three components. Thus because of the possible confounding effect of the 
third component, which is not included in our model, the coefficient estimates of the two 
components might be biased up or down. Despite this limitation we believe that results from 
out analysis ate more dependable than those from the previous literature in which the effects 
of both the permanent (fundamentals) and the transitory (innovations) components are 
lumped together. 

The hypothesis being tested is that although the effect of the volatility in the 
fundamental component of the exchange rate on the volume of trade flows is ambiguous 
(positive or negative), an increase in the variance (volatility) of the real exchange rate due to 
shocks in the general microstructure aspect of the exchange market (the non-fundaments) 
reduces the volume of bilateral imports. 

The results of our study tend to indicate that a rise in the variance of exchange rate 
due to shocks in the microstructure aspect of the exchange market has trade depressing 
impact. The effect of an increase in the variance of the fundamental component of the 
exchange rate, on the other hand, appears to have mixed results: while the volume in the 
trade flows of some goods and services decrease, the volume of trade flows in other goods 


and services increase, suggesting the possibility that importers of different commodity 
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gtoups treat the effect of exchange risk due to the fundamental component of the exchange 
rate differently. 

The remaining part of this chapter is organized as follows. Section two provides a 
review of the empirical literature in the area. A detailed description of the Kalman filter that 
is used to decompose the exchange rate into two components is discussed in section three. 
Discussions of the variables and the data, and the empirical model used in the analysis are 
ptesented under the econometric analysis section, section four. Empirical results ate 


presented in section five and the concluding remarks in section six. 


Literature Review 


There are several studies that examine the effects of exchange rate volatility on the 
volume of trade both on the theoretical and empirical sides. However, there appears to be 
no consensus both in the theoretical predictions as well as empirical observations. The 
findings from the available literature are at best mixed, making the potential impact of the 
exchange rate volatility on trade volume an open empirical question. Yet based on the 
specific predictions of the theoretical studies and observations from the empitical analyses, 
the available literature on the effect of exchange rate volatility on the volume of international 
trade can be grouped in to three distinct categories. 

The first of the three groups find a negative (trade depressing effect) impact of the 
exchange tate volatility on the volume of international trade. These studies generally provide 
support for those who discount the potential benefits of the flexible exchange rate system. 
Theoretical studies that fall into this category include Cushamn (1986), Baron (1976), Clark 


(1973) and Ethier (1973). Predictions from these studies indicate that an increase in 
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exchange rate volatility adversely affects the volume of international trade. Empirical studies 
that support this theoretical view include Bahmani-Oskooee (2002), Sukar and Hassan 
(2001), Doroodian (1999), Hassan and Tufte (1998), Arize and Shwiff (1998), Dellas and 
Zilberfarb (1993), Pozo (1992), and Peree and Steinherr (1989). These studies argue that by 
increasing riskiness and uncertainty of the trading activities, exchange rate volatility hampers 
the flow of international trade. However, an increase in risk need not always lead to a 
reduction in trade. For example, empirical works by Hooper and Kohlhagen, (1978), Gouter 
(1985), Bailey et al. (1986, 1987), Koray and Lastrpe (1989), Medhora (1990), and Gagnon 
(1993) show that exchange rate volatility does not reduce the volume of international trade. 

The second category of the available studies in the area are those that evidence a 
potentially trade enhancing impacts of the volatility in exchange rate system. The works of 
Giovannini (1988), Peree and Steinherr (1989), and De Grauwe (1988) fall in this category. 
According to the theoretical predictions from these studies, exchange rate risk stimulates the 
export supply of tisk neutral firms (because marginal returns under risk are always higher) 
and thus a rise in exchange rate volatility is followed by an increase in the volume of 
international trade. De Grauwe (1988), for example, argues that the effect of exchange trate 
volatility on export depends on the degree of firm’s risk aversion. According to him, while a 
vety risk-averse exporter who wotries about the decline in her revenue exports more when 
risk is high (to protect her revenue from falling), risk-loving agents do not take ‘speculative 
positions’, and thus there are no effects of volatility on trade. Klein (1999) and Asseery and 
Peel (1991) provide evidence on a positive impact of exchange rate risk on the volume of 
trade. 

In the third category, we take those that present the impact of exchange rate 


volatility on trade as being either positive or negative. Sercu and Uppal (forthcoming) who 
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analyze the relation between exchange-rate volatility and volume of international trade in a 
general equilibrium stochastic endowment economy, Viaene and de Veres (1992), who 
explicitly model the forward market, and Sercu and Vanhulle (1992) and Franke (1991), who 
consider exporting as an option to a multinational firm facing entry-exit costs in the foreign 
market, fall into this category. Theoretical predictions from studies that fall in this category 
show that at best, the impact of exchange rate volatility on trade volume is ambiguous (e., 
an inctease in exchange rate volatility could dectease or increase the volume of trade). 
Empirical studies from Doyle (2001) who analyzes exchange rate volatility on Irish-UK trade 
at a 2-digit SITC division, Daly (1998), Frankel and Wei (1993), and Kroner and Lastrapes 
(1993) provide evidence on the fact that the impact of exchange rate volatility on trade is 
mixed. Daly (1998), for example, indicates exchange rate volatility is at least as likely to raise 
the volume of trade, as it is to impede its flows. Cote (1994), who surveys the recent 
empirical literature in the area, concludes that the effect of exchange rate volatility on the 
volume of trade is ambiguous. 

Although the variables used in eeil of these studies ate largely time seties, the 
empirical methodology employed is mixed. While a significant proportion of these studies 
use partial equilibrium approach in which many of the right hand side variables are 
theoretically assumed to be exogenous, a large number of the studies also evaluate the 
relationships between exchange rate volatility and trade volume in a dynamic setting. In this 


study, we follow the partial equilibrium framework. 


Decomposing the Exchange Rate 


The volume of bilateral trade flow is affected by several factors. In this chapter, we 


ate interested in analyzing the effect of exchange rate uncertainty introduced specifically 
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through the fundamental component of the exchange rate, as one factor and the innovations 
due to the mictostructure aspect of the exchange market as another factor. Both 
components ate not observable. A brief description of how we derive the exchange rate 
volatility (uncertainty) is therefore, in order. 

We assume that the observable spot exchange rate (S) is a composite index of an 
unobservable fundamental component, a,; a noisy signal of future policy innovations, n, 
that affects the fundamental component, and an innovation component, &, due to shocks in 


the exchange market microstructure. The noisy signal of future policy innovations refers to 
the stochastic component of the fundamental factors (relative money supply, output growth 
rates, interest rate, and inflation differentials) driving the exchange rate process. Whereas the 
microstructure aspect of the exchange market refers to shocks to the exchange rate arising 
from the effects of portfolio shifts among international investors, excess speculation, 
bubbles and rumors, bandwagon effects or the effects of technical trading by chartists, and 
noise traders (Barkoulas, et al, 2002). In their words, these shocks are generally short term in 
nature and represent temporary excursions of the exchange rate from the fundamental 
value.” 

The economic intuition behind decomposing the spot exchange rate into these 
components is simple. In flexible exchange regime, neither importers nor exporters have 
perfect information about the behavior of the fundamental component of the exchange rates 
because it is subjected to a number of shocks. To maximize profit from their trading 


activities, however, both exporters and importers make their respective optimal predictions 


42 Shocks in the market microstructure €, capture those exchange rate movements that cannot be 


explained by changing expectations of the underlying economic fundamentals. In general while the 
probability of observing small fluctuations in the exchange rate due to the changes in the policy 
makers objectives, n, is high, large swings are less probable. 
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of the future spot rates. In doing so, agents gather information about the fundamentals 
driving the exchange rate process from policy announcements, central bank interventions, 
statements of central bankers and analysts’ consensus forecasts (Barkoulas, 2002). By making 
use of all available current and past information on these variables and their observation of 
the value of the spot exchange rate at time t-1, agents form the forecast of exchange rate at 
time t. These forecasts are imprecise because the noisy signals by the monetary authorities 
and the shocks in the general microstructure aspects of the exchange market affect them. 
Decomposing the exchange rate into the components, therefore, help differentiate 
uncertainties due to the economic fundamentals and the transitory components. 

To decompose the spot exchange tate into the components we employ the Kalman 
filter.” In Harvey’s (1990) presentation, the Kalman filter is related to state space model that 
provide a linear dynamic representation of a set of state variables, which are not directly 
observable, being subject to contamination by noise. Thus, in state space models, instead of 
the state variable (s), we observe a vector of variables, which are related to the state variable 
(s) by certain equation called the measurement equation. Following the exchange rate 
literature (see for example, Lothian, 1997; Darby, 1983; Roll, 1979) we assume that the 
fundamental exchange rate, a, , is generated by non-stationary process that follows a random 
walk: 

A =A tne t=1,.. T ne ~N(0,67) (25) 


where, n, is a white noise error term, with zero mean and constant variance and 


Nt ~N (0, o3) The observable spot exchange rate (S) is a composite of the fundamental 


#8 Kalman filter is a procedure for calculating linear least squares forecasts of the state vector given 
data observed up to date t. It can also be described as a recursive algorithm for sequentially updating 
the state vector given past information. 
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component and noises due to the market microstructure and thus it can be represented as 


follows. “ 


S,=a@,+&, t=1,...T E, ~ N(0,02) (26) 


gis the innovation representing shocks in the market microstructure and is assumed to 


follow a normal distribution with zero mean and constant variance, Er ~N (0, ož). 
Decomposition of the observable sport exchange rate into the components requires the 
knowledge of oi and oz- Thus, taking the fitst difference of the observable spot exchange 


rate, we get: 


AS, =§,-Su FT, sei -ő (27) 


Assuming that n, and&, are independent, the theoretical moments (variance and 


covariance) of the differenced spot exchange rate series are, respectively: 


Var (AS,)=07 +207 (28) 

7,(AS,) =-o7 (29) 

The variance and covariance in Eq. 28 and 29 can thus be computed from the 
observed spot exchange rate series data. Then of could be obtained either by substituting 


Eq. 29 in Eq 28 or by using the first order autocorrelation (Eq. 30) of the differenced series. 


“ According to Harvey (1990), equations (25) and (26) are respectively called the transition and the 


measurement equations. 
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2 


pas j= (30) 


2 2 
On + 20; 
Given the estimates of oi and oz, the Kalman filter allows us to estimate n, and 
thereby the fundamental component, «,. Given that € and 1, are serially uncorrelated, a 


systematic application of the Kalman filter to the transition equation (25) using all current 


and past observation of S, and the signal to noise ratio (07/67) will yield the minimum 
mean square estimator (MMSE) of a@,. Onceo, at time t is known, it is straight forward to 


compute the noisy innovation component, € as a prediction error. 


Econometric Analysis 


Variables and The Data 


Our empirical analysis employs data on bilateral trade (exports or imports) flows, 
import price indices (IMP), industrial production indices (INC), real exchange rates (REX), 
and the volatility of the exchange rate emanating from the fundamental (VFN) and the 
innovation components of the exchange market microstructure (VMS). All variables except 
the exchange rate and its volatility are seasonally adjusted. The dependent variable is SITC-1 
digit level, monthly (1989:01-2002:12) disaggregated bilateral trade flows between the U.S. 
and the three other countries (Canada, Germany, and Hong Kong) in the study.” The trade 
data ate seasonally adjusted using the X11 procedure in SAS. Real imports of the US are 
obtained by deflating the time series of U.S. imports (defined in the exporting country’s 


currency) from each of the countries by their respective consumer price index. The bilateral 
® The choice of SITC-1 digit level bilateral trade data is simply dictated by the availability of the data. 


High frequency disaggregated trade data are not commonly published. 
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imports of Canada, Germany and Hong Kong from the U.S. were obtained by deflating the 
time series U.S. exports (defined in U.S. dollars) to each by the U.S. consumer price indices. 
Descriptive statistics of the average monthly U.S. bilateral trade (1989:1 to 2002:12) with 
Canada, Germany and Hong Kong at the 1-digit SITC level, together with the list of 
commodity groups identified by SITC classification is presented in Table 15. 

The exchange rates variables (REX) are in real terms. REX thus refers to the foreign 
cutrency price of the U.S. dollar in the spot market adjusted for the relative inflation as 
measured by the consumer price indices of each foreign country and the U.S. “ An increase 
in exchange rate, therefore, refers to the depreciation of the foreign country’s currency and 
the appreciation of the U.S. dollar. Often times, export receipts or import payments are not 
instantaneous, thus import or export realizations are based on prices (which in turn depend 
on the prevailing spot rates) fixed at earlier time. To account for this, we use a one-month 
lag (REX) ,, of the real exchange rate. 

The import price index (IMP) of each country is used as a proxy for the unit prices 
of their respective imports. Each countty’s industrial production index (INC), seasonally 
adjusted at the sources, is used as a proxy for income. To smooth out wider fluctuations, if 
any, all variables are log transformed. With the exception of the two volatility components, 
all variables are directly observable. Thus we estimate the volatility as a time varying 
conditional variance of the respective components. To model the volatility in the 
fundamental component of the exchange rate, we take the first difference of the 


fundamental component of the exchange rate, regress it on a constant and then evaluate if 


“© For example, the real Canadian exchange rate per unit of the U.S. dollar is computed as 
(SPOT)* (CPIcan) 

CPI usa 
dollar. 


where, SPOT refers to the average monthly Canadian dollar spot price of a U.S. 
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there is conditional hetroscedasticity. To model the volatility in the innovations due to the 
market microstructure, we follow the same procedure but do not first difference the series, 


as it is stationary. 


The Empitical Model 


In specifying our empirical model, we adapt Gotut’s (1985) and Kenen and Rodrick’s 
(1986) approach of modeling long run aggregate import demand functions. Then we 
estimate the import demand function for each of the SITC-1 digit level commodity groups 


4 
as follows. “’ 


M? =, +a, (IMP), +0.(INO), +a;(REX),_, +0,(VFD), +a5(VMS), +£, (31) 


where, M is the desired real imports at time t for a commodity group in SITC category J 
= 0, 1, ..., 9. Industry-specific price data are not available. Thus we use (IMP), -the general 
country-specific import price index as a measure of price and (INC), the industrial 
production index of the importing country as a measure of income. (REX),_,is the lag of the 
foreign currency price of a U.S. dollar ( in real terms), and VFD, and VMS, are respectively 
the volatilities due to the fundamental component and the innovations in the market 
microstructure aspect of the exchange rate. €, is random error term with zero mean and 


constant variance, while a; are unknown parameters to be estimated. 


“ Among others, Gotur’s (1985) and Kenen and Rodrick’s (1986) approaches to modeling 
the aggregate import demand function include import prices as an explanatory variable. In 
the presence of the exchange rate variable in the equation the use of import price indices 
may seem redundant. However, it should be noted that the import price index variable in 
our empirical model is not commodity specific. Thus it may capture the effect of the prices 
of other commodities being imported from the same or other countries. It is important to 
emphasize that this procedure has also certain limitation in that it may cause the estimated 
price elasticities of demand to be biased up or down, depending on the relative share of each 
SITC commodity group’s share in the total import demand. 
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Table-15 


Average Monthly U.S. Merchandize Trade with Canada, Germany and Hong Kong by 1-Digit SITC, 1989-2002 
(In Millions of U.S. dollars) 


U.S.-CANADA U.S.-GERMANY | US.-HONG KONG 
SITC-1 l l i 
PIOI ese ODT CROUPE e ae Exports Imports Exports Imports, Exports Imports 
0 Food and live animals 515.22(4.87) 551.29(4. 43,35(2.23) 73.39(7.61)  7.99(0.96) 
1 Beverages and tobacco 21.24(0.20) 68.00(0.54), — 27.09(1.40) 19.84(2.05) 0.46(0.05) 
2 Crude materials, inedible, except fuels | 311.77(2.94) 820.65(6.54) 85.77(4.42) 40.34(4.18) 1.82(0.22) 
3 Mineral fuels, lubricants & related materials | 170.71(1.61) 1,419.7(11.31)  7.16(0.37) 18.11(0.53)  2.48(0.25) NA 
4 Animal and vegetable oils, fats & waxes 11.76(0.11)  22.85(0.18)  1.04(0.05) 1.17(0.03),  3.12(0.32) NA 
5 Chemicals and related products | 921.92(8.71) 661.35(5.27)  190.20(9.80) — 438.41(12.87),  92.44((9.59) 3.48(0.42) 
6 Manufactured goods | 1,357.35(12.82) 2,015.4(16.06) 125.66(6.47)  340.83(10.00), 118.15(12.26)  55.21(6.65) 
7 Machinery and transport equipment | 5,728.79(54.10) 5,406.18(43.07) 1,104.3(56.90) 2,080.39(61.05), 455.71(47.30) 197.32(23.76) 
8 Miscellaneous manufactured articles | 1,066.99(10.88)  732.89(5.84) 2,79.25(14.39)  308.02(9.04) 106.18(11.08) 523.112(62.99) 
9 Other Commodities & transactions ——— 482.36(4.56) 853.21(6.80)  76.92(3.96) 152.19(4.47)  51.65(5.36) — 40.90(4.95) 
Total | 10,587.50(100) 12,551.70(100) 1,940.79(100)  3,407.73(100), _963.34(100) _ 830.34(100) 


Source: Authors computation Based on Data from U.S. Bureau of Census 
Figures in parenthesizes are percentage to totals. 


Following the relevant literature in the area, we expect a, to be negative and a, to 
be positive. The impact of the exchange rate (REX,,) is expected to be positive 


(a, >0) when the dependent variable is the U.S. imports from the respective countries and 


negative (Qa, <0) when the dependent variable is the U.S. exports to the respective foreign 
countries. Following Barkoulus et al, (2002) while no a priori expectation of the sign of a,, 
the volatility in the fundamental (VFD) component of the exchange rate could be formed, 
we expect the coefficient estimate of the volatility in the innovation due to the market 
microstructure (VMS) component of the exchange rate, a, to be less than zero. 

Given the time series nature of the data, there is a possibility that one or more of the 
classical linear regression assumptions might be violated. Therefore, we evaluate our data, 
particularly for the presence of serial autocorrelation and hetroscedasticity in each of the 
variables. Whenever the test statistics indicate strong evidence for the presence of first order 
autocorrelation, we employ the sum of the squared error search (ssesearch) method 
suggested by Hildreth-Lu (1960) and derive the Prais-Winsten (1954) transformed regression 
estimator first proposed by Cochrane-Orcutt (1949). ® In order to correct for the problem 


of hetroscedasticity, we use the Huber-White hetroscedasticity consistent standard errors. 


Preliminaty Analysis of the Data 


Descriptive summary of the SITC-1 digit level bilateral trade flow between the U.S. 
and the three other countries (Canada, Germany, and Hong Kong) in our sample is 


ptesented in Table 15. Based on results in the table, we observe that the average annual 


48 The sse search method specifies the value of rho (serial autocorrelation) that minimizes the sum of 
squared errors of the transformed equation. 
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bilateral merchandise exports and import of Canada with the U.S.A. account, respectively, 
for about 22.2 % and 18.99% of the total U.S. exports and imports with the world. The U.S. 
bilateral trade with Germany during the same period, however, account for only 4.07 % and 
5.08% of the total U.S. exports and imports with the world. 

Across the commodity group, U.S. exports and imports in machinery and transport 
equipment (SITC-7) account for about 54% and 43% of the U.S. merchandize exports and 
imports with Canada; 56% and 61% of the U.S. average monthly exports and imports with 
Germany, and for 47% and 23% of the U.S. bilateral exports and imports with Hong Kong. 
The U.S. bilateral trade with the three countries (Canada, Germany, and Hong Kong) in 
manufactured goods chiefly classified by material (SITC-6), and chemical and related 
products (SITC-5) account the second largest proportion of the U.S. total bilateral trade with 
the respective countries. 

Among the three countries in the sample, U.S. bilateral trade with Canada constitutes 
the largest proportion in all the commodity groups. During the study period there has been a 
steady increase in the volume of U.S. bilateral trade with the three countries, the growth of 
the bilateral import volume being the highest for commodities in SITC-7 (machinery and 


transport equipment) and SITC-8 (miscellaneous manufactured goods). 


Measures of the Exchange Rate Volatility 


To what extent are the bilateral trade flows between the U.S. and the three countries 
in our sample affected by the volatility in the different components of the real exchange 
rate? Before we proceed to the evaluation of this question, we need to obtain the appropriate 


volatility measures. 
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A brief description of the measures of the exchange rate volatility used in the 
empirical analysis is, therefore, in order. Like many of the economic and financial variables, 
-as exchange rates could change over time, large (small) changes might be followed by large 
(small) changes of either sign. Thus we take each of the decomposed series, regress them on 
a constant and check if the residuals from the respective regressions show evidence of 
conditional heteroscedasticity or not. In all cases, the LM tests are all significant (6<0.007) 
indicating the presence of conditional variance both in the innovations due to the exchange 
market microstructure and the first difference of the fundamental component of each 
countty’s real exchange rates against the U.S. dollar. Thus we derive volatility as ARCH 
conditional variances of each of the decomposed series. Our estimates show ARCH (1) as 
the best representation of the variances of the fundamental component of each country’s 
currency against the U.S. dollar. Summary statistics and the ARCH coefficient estimates of 
the respective countries’ exchange rates against the U.S dollar are presented in Tables 16 and 
17. 

Once the conditional variances in each component of the real exchange rate series 
are computed, our next question is to examine whether bilateral trade flows between each 
country and the U.S 1s affected by the volatilities as hypothesized by Barkoulus, et al, (2002), 
and if so, whether the response of traders in different sectors (different commodities) vary 
from one another? The next subsection provides answer to the question. Then we follow 
this with a synthesis of the results from different countries. We begin our discussion with a 


brief description of the over all performance of the variables in the model 
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Table-16 


Maximum Likelihood ARCH Estimates of the Coefficients of the Conditional Variances in 
the Fundamental Components the Real Exchange Rates ” 


Canadian-U.S. Dollar Mark-U.S. dollar Hong Kong-U.S. dollar 
rates Rates tates 
Variance 
Equation: 
C 0.0861 (0.0017)*** 0.6840(0.18988)*** 0.0284(0.0043)*** 
ARCH (1) 0.5261 (0.1860)*** 0.7383 (0.2493) *** 0.3600(0.1530)*** 
AIC 0.978 3.389 -0.320 
SIC 1.034 3.445 -0.242 


Dependent variable is the fundamental exchange rates (first difference) 
Figures in parenthesizes are standard errors 


Table-17 


Maximum Likelihood ARCH Estimates of the Coefficients of the Conditional Variances in 
the Innovations due to the Microstructure Aspect of the Exchange Markets 


Canadian-U.S. Dollar Mark-U.S. dollar Hong Kong-U.S. dollar 
rates Rates rates 
Variance 
Equation: 
C 0.4737(0.2105)*** 0.637(1.106) 0.0252(0.005)*** 
ARCH (1) 0.05437 (0.3731)*** 0.9939(0.4235)*** 0.939(0.229)*** 
AIC 5.822 6.736 0.6960 
SIC 5.878 6.792 0.7547 


Dependent variable is the innovations in the microstructure aspect of the exchange market 
Figures in parenthesizes are standard errors 


” As of January 1999, the German Mark was replaced by Euro. Thus the Matk-US dollar rates in the 
data are obtained by converting the Euro-dollar rates. Given that there is structural shift, we included 
a dummy variable, which differentiates the pre-Euro era from the Euro era while computing the 
Conditional variances. The variable was not significant and thus it was left out from the final 
estimation of the conditional variances. Similarly, for the Canadian-U.S. dollar rates, we included a 
dummy vatiable differentiating the pre-NAFTA period from the NAFTA period. It was also not 
significant. 
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Empirical Results 


Real Exchange Rate Volatility and the Bilateral Trade Flows 


OLS estimates of the effects of exchange rate volatility on the SITC-1 digit level 
Canada-U.S., Germany-U.S. and Hong Kong-U.S. bilateral import (export) demand 
functions ate presented in Tables 18-23. The first two tables (18 and 19) present results on 
the bilateral trade between U.S. and Canada. Tables 20 and 21 present the bilateral import 
demand equations for the trade between U.S. and Germany. The last two tables (22 and 23) 
present coefficient estimates of the Hong Kong - U.S. bilateral import (export) demand 
functions. All the tables also include coefficient estimates of other variables included in the 
regressions as well as the DW statistics before and after the transformations, and the value 
of rho (a measure of the serial autocorrelation) that minimizes the sum of squared errors 
(sse).” 

As it could be observed from the estimates across different regressions, the 
magnitude of the coefficient estimates of each of the variables fall fairly well with in 
reasonable bounds of one another. For example, while the income elasticity of Canadian 
bilateral imports from the U.S. vary from an inelastic coefficient estimate of 0.219 for SITC- 
0 (Food and Live Animals) to an elastic coefficient estimate of 3.2276 for SITC-3 (Mineral 
Fuels and related materials), that of the U.S.-Germany also lie within a similar range. A one 
percent increase in Germany’s industrial production index, for instance, is followed by an 
increase in the Germany’s import demand functions ranging from 0.615% (for SITC-6 


commodities) to 1.637% (for commodities in SITC-9 category). 


°° The DW statistics after the transformation of the variables are closer to 2, implying that 
the problem of first order autocorrelation 1s effectively solved. 
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With the exception of a few other cases, in both the U.S.-Germany and U.S.-Hong 
Kong bilateral import demand functions (tables 20-23) most of the variables in several of the 
equations have also the a priori expected signs. Particularly, for income (measured by 
industrial production index) we observe a consistently significant and positive coefficient in 
more than 50 of the 58 regressions estimated. Similarly, the effect of depreciation in the 
importing countries’ currency against the U.S. dollar on their respective import demand 
functions or that of the U.S imports from the respective countries is consistently significant 
as a priori expected. Accordingly with a depreciation of each of the foreign country’s currency 
against the U.S. dollar, we observe an increase in the volume of U.S. imports from the 
respective courtiers and a decline in the volume of most of the SITC-1 digit level imports of 
each country. 

The coefficient estimates of the general import price index was significant only in 
about 43 percent of the 58 regressions estimated. Of these, it has the a priori unexpected 
signs only in three cases (SITC-0 for Germany’s import from the U.S., and SITC-0 and 
SITC-2 commodity groups for Hong Kong’s bilateral import from the U.S.). Additionally, in 
many of the cases the models fit appropriately well with the data. Thus, we turn next to the 
evaluation of our main objective, the impact of the volatility in the different components of 
the exchange rate on trade volume. We start with results on the Canadian-U.S. bilateral trade 


flows. 
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Table-18 


Canadian Bilateral Imports from the U.S. (1989-2002 


Proportion of imports accounted=78% 


Proportion of imports accounted=20% 


(1) (2) (3) (4) (5) (6) (2) (8) 
Variables SITC7. SITC6 SITC8 SITCO SITC2 SITC5 SITC9 
CNIP  2.004(6.35)"*  1.726(2.35*  2.111(2.59* | -0.219(0.16) 0.707430 *  1.850(2.99)*** 1.973(0.71) 
CNMI  0.259(0.44) 0.308(0.45)  -0.319(0.0.45) 0.258(0.34)  -1.692(2.96)*  -0.750(1.92)**  0.035(0.02) 
RLG  -0.517(1.97)**  -0.357(0.96)  -0.783(1.90)** | -0.401(1.86)* -0.016(0.05)  -0.427(1.93)**  -1.021(0.83) 
VFN 0.0015(0.05) -0.0007(0.03)  -0.0249(1.92)** | -0.002(0.09) —-0.065(2.34)**  -0.014(0.52) 0.030(0.39) 
VMS -0.004(0.16) 0.010(0.40) 0.033(1.16) | -0.029(1.86)*  -0.078(4.59**  0.011(0.41)  -0.131(1.74* 
Constant -6.304(2.16**  -6.853(1.91)** -5.921(1.66)* | -83.18(84.09)  -9.854(3.94)**  -2.910(0.72)  134.142(0.95) 
Adj. R2 75.6 28.8 41.6 28.3 58.04 32.11 22.5 
Rho 0.905 0.977 0.790 0.82 0.434 0.964 981 

DW before 0.597 0.33 0.345 0.38 1.188 0.54 0.34 
DW after 2.71 2.51 2.49 2.35 2.09 2.92 2.33 


Source: Authors Computation 
All imports are in real terms and are expressed in the importing countty’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors, 


xk and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 


“UOISSIWJAd JNOYM payiqiyold uoHOnposdes JayN4 ‘saumo JYyHUAdOO əy} Jo UOISSILUOd UM peonpoiday 
601 


Table-18 Continued 


Proportion of imports accounted= 2% 


(1) 9 (10 11 
Variables SITC4 SITC1 SITC3 
CNIP 2.494(5.20)*** 2.215(4.75)*** 3.276(4.97)*** 
CNMI -4.097(2.61)** -5.142(1.40) -1.050(0.66) 
RLG 1.139(1.29) 0.410(0.37) -3.558(3.34)*** 
VEN 0.058(1.77)* 0.170(1.81)* 0.041(0.39) 
VMS -0.139(3.01)*** -.103(0.99) 0.568(0.83) 
Constant -32.829(4.48)*** -35.585(2.17)** -8.816(1.21) 
Adj. R2 59.56 22.60 19.34 
Rho 0.670 0.702 0.634 
DW before 0.75 0.894 0.848 
DW after 2.21 1.94 2.316 


Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes ate t statistics and are computed using robust standard errors; 
ex * and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-19 


U.S. Bilateral Imports from Canada (1989-2002) 


Proportion of imports accounted=70% 


Proportion of imports accounted=25% 


@ @ @) 4 © © 0 
Variables SITC7 SITC6 SITC3 SITC2 SITC5 SITC8 SITC9 
USIP 1.639(17.83)*** = 1.649(14.26)*** 1.837(4.65)*** | 1.153(4.20)*** = 1.687(17.96)*** 2.713(42.16)*** 1.984(16.50)*** 
USMI -0.470(2.01)** -0.072(0.29)  -5.608(7.46)*** -0.164(0.34)  -1.870(6.82)* — -0.892(5.47)*** 0.387(1.22) 
RLG 1.191(6.03)*** 0.948(4.65)** 1.519(2.27)** 0.407(1.07) 2.04(11.06)*** = 2.021(14.62)*** 2.209(8.93)*** 
VFN 0.025(1.79)* -0.031(1.79)* 0.090(1.86)* -0.049(0.99) -0.041 (1.27) -0.017(0.58) -0.048(0.87) 
VMS -0.063(4.96)*** — -0.049(4.24)*** -0.076(1.80)* | -0.07(3.44)*** -0.015(2.02)** — -0.080(8.00)*** 0.020(0.90) 
Constant  -5.844(6.05)*** = -4.322(3.77)*** = -31.765(9.69)*** -2.300(1.21) -13.84(11.79)*** = -15.07(20.61)***  -9.300(6.97)*** 
Adj. R2 94.13 88.98 64.66 55.43 93.8 98.84 94.38 
Rho 0.243 0.735 0.810 0.779 0.437 0.164 0.323 
DW 1.56 0.68 0.76 0.84 1.25 1.70 1.38 
before 
DW 2.07 2.32 2.44 2.40 2.13 2.00 2.06 
after 


Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes ate t statistics and are computed using robust standard errors. 
eer, ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively. 
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Table-19 Continued 


Proportion of imports accounted= 5% 


(8) 9 (10 
Variables SITC4 SITC1 SITCO 
CNIP 1.529(2.08)** 0.413(1.14) 1.831(14.25)*** 
CNMI 1.187(1.01) -0.559(1.02) 0.356(1.19) 
RLG 1.624(2.08)** 0.733(1.29) 1.594(6.08)*** 
VEN -0.067(1.18) l 0.151(2.25)* -0.010(0.32) 
VMS 0.0570(0.97) -0.056(1.84)* 0.026(1.93)** 
Constant -14.409(2.66)** 0.303(0.13) -8.687(6.14)*** 
Adj. R2 19.93 35.7 88.32 
Rho 0.942 0.732 0.571 
DW before 0.59 0.562 1.06 
DW after 2.56 2.26 2.32 


Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors. 
eK, ** and * denote significance at p<0.01, p<0.05 and p<0.10, respectively. 


The U.S. - Canada bilateral import demand functions: results in Table 18 
indicate that the coefficient estimate of the volatility due to the fundamentals component of 
the exchange rate has a significant impact on the Canadian imports from the U.S products 
only in four commodity types, namely animal and vegetable Oils (SITC-4), beverages and 
tobacco (SITC-1), crude materials and in edibles (SITC-2), and miscellaneous manufactured 
articles (SITC-8). The responses are however mixed: while it was trade depressing in two of 
the commodity groups, Canadian imports for the two other commodity groups increase with 
an increase in the volatility due to the fundamental component of the Canadian-U.S. dollar 
rates. 

The volatility due to the innovations component of the market microstructure, 
however, has a consistently negative sign in all the three commodity groups, implying that it 
imposes a significant trade depressing impact on the imports of Canada. In the remaining 
five of the ten commodity groups, namely SITC-7 (Machinery and transport equipment), 
SITC-6 (Manufactured goods), SITC-3 (Mineral fuels, lubricants and related materials), 
SITC-8 (Miscellaneous manufactured articles), and SITC-5 (Chemicals and related products), 
the impact of the volatility due to either the fundamental or the innovations in the market 
microstructure did not affect Canadian bilateral imports from the U.S.A. 

Table 19 presents analogues estimates for the U.S. imports from Canada. Contrary to 
the results in Table 18, figures in Table 19 indicate that with the exception of the import 
demand volumes for Animal and Vegetable oils (SITC-4) and Commodities and transactions 
not classified elsewhere (SITC-9), the volatility due to the market microstructure aspect of 
the exchange rate has a trade depressing impacts on U.S imports from Canada. The impacts 
vaty from a coefficient estimate of -0.015 for commodities in SITC-5 (chemicals and related 


products) to —0.080 for commodities in SITC-8 (miscellaneous manufactured items). This 
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would mean that, a one percent increase in the volatility due to the microstructure aspect of 
the Canadian-U.S dollar exchange market would reduce, on average, U.S. imports of 
chemicals and related products from Canada by 0.015 percent per month and that of 
miscellaneous manufactured items by an average of about 0.08 percent. In value terms, for 
example, this amounts to a $9.925 million-dollar reduction in the average monthly value of 
U.S imports of chemicals and related products from Canada. For miscellaneous 
manufactured items, the reduction is estimated at monthly average of $58.63 million dollars. 
Given the size of these reductions, it is straightforward to infer the economic significance of 
the impact of volatility due to the microstructure aspect of the exchange market. 

On the other hand, the effect of the volatility due to the fundamental component of 
the exchange rate appeats to be limited to commodities in SITC-7 (machinery and transport 
equipment), SITC-6 (manufactured goods), SITC-3 (mineral fuels and lubricants) and SITC- 
1 (food and live animals). While it reduces U.S. import volume in manufactured goods, for 
all other commodities we observe an increase in the import volume with a rise in the 


uncertainty due to the fundamental component of the exchange rate. 


The U.S.-Germany bilateral import demand functions: Results in table 20 and 
21 indicate that unlike that of Canada, only some of Germany’s SITC-1 digit level imports of 
merchandise goods from U.S.A. are affected by the volatility both in the fundamental and 
the innovation component of the exchange market. Particularly commodities in SITC-2 
(crude materials and inedible items) and SITC-6 (manufactured goods) were sensitive to 
volatilities due to both components of the Mark-U.S. dollar rates. Among the commodities 


that account for a relatively larger proportion of Germany’s bilateral imports from 
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Table-20 


Germany’s Bilateral Imports from the U.S. (1989-2002 
Proportion of imports accounted=78% 


Proportion of imports accounted=20% 


@ © G) 4) © 6 (7) 
Variables SITC7 SITC8 SITC5 SITCO SITC2 SITC6 SITC9 
GRIP 1.979(6.83)*** 0.377(1.25) 1.123(4.68)*** | 0.993(2.33)*** -0.798(1.28) 0.615(2.27)*** = 1.637(2.47)*** 
GRMI -0.177(0.85) 0.205(1.08) — -0.445(2.71)*** 0.646(1.78)* — -1.256(3.28)*** -0.001 (0.01) ~-0.118(0.36) 
RLG -0.285(1.96)** = -0.145(1.99)*** = -0.407(2.25)*** -0.254(0.61) -0.475(1.25) -0.206(1.24)  -0.863(2.10)** 
VEN -0.018(0.35) -0.025(0.70) -0.006(0.21) 0.039(0.44) 0.109(1.95)** — -0.056(2.07)** -0.008(0.11) 
VMS -0.087(1.82)* 0.004(0.06) = -0.209(2.80)*** 0.142(1.04)  -0.097(1.89)** 0.182(2.11)** 0.006(0.05) 
Constant -5.89(3.38)*** -1.719(0.98) -2,.384(1.65)* 1.004(0.36) -2.287(0.62) -2.568(1.68)* -6.917(1.87)* 
Adj. R2 44.56 20.19 87.8 23.66 42.2 54.5 13.3 
Rho 0.409 0.501 0.358 0.294 0.539 0.813 0.410 
DW 1.228 1.06 1.301 1.44 1.15 0.579 1.25 
before 
DW after 2.100 2.21 2.05 2.03 2.41 2.66 2.19 


Source: Authors Computation 
All imports are in real terms and are expressed in the importing country’s currency. 


Figures in Parenthesizes are t statistics and are computed using robust standard errors 


xxx * and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-20 Continued 


Proportion of imports accounted= 2% 


(8) (8) (10) 

Variables SITC4 SITC1 SITC3 
CNIP -1.330(1.26) 0.923(1.68)* 0.230(0.0.18) 
CNMI 0.198(0.20) 0.180(0.30) -4.922(4.68)** 
RLG -0.233(2.46)** -0.537(0.90) -2.995(3.15)*** 
VFN 0.122(0.56) -0.103(0.63) -0.175(0.79) 
VMS 0.245 (0.62) -0.053(0.24) -0.348(1.89)** 
Constant 0.681 (0.08) -6.155(1.18) -27.149(3.07)*** 
Adj. R2 16.5 18.7 38.31 
Rho 0.324 0.186 0.169 

DW before 1.38 1.60 1.67 
DW after 2.08 1.96 1.97 
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Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 
ex ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-21 


U.S. Bilateral Imports from Germany (1989-2002 
Proportion of imports accounted=78% 


Proportion of imports accounted=20% 


(1) (2) (3) (4) (5) (6) (7) 

Variables SITC7 SITC5 SITC6 SITC4 SITC9 SITCO SITC2 
GRIP 1.974(17.65)"*  2.361(25.44)** —0.868(12.53)"** | 2.725(4.30)"**  2.416(15.94*  0.558(5.80)* — 1.42(10.43)*** 
GRMI -0.449(1.44)  -1.335(3.89)***  -0.985(4.20)** 1.636(0.97)  -1.961(3.68)*** — -0.67(1.90)*** 0.103(0.23) 
RLG 0.576(3.84)***  0.444(3.51)*  1.119(11.01)** | 2.792(3.71)***  0.452(2.34*  0.671(4.73)*** — 1.102(6.24)*** 
VFN 0.019(0.0.54)  0.143(3.31)*** 0.004(0.14) 0.146 (0.48) 0.033(0.37) 0.057(1.25) 0.050(0.77) 
VMS -0.019(1.77)* -0.011(1.83)* -0.006(1.14) | -0.096(2.34)***  -0.025(2.04*  -0.011(1.97)**  0.033(3.08)*** 
Constant -3.904(2.85)*  -3.145(2.03)** —-7.341(7.31)*** -0.431 (0.06) -1.660(0.71)  -6.62(4.26)*** — -8.82(4.36)*** 
Adj. R2 82.28 83.37 84.50 37.70 75.94 63.0 75.61 
Rho 0,595 0.454 0.296 0.342 0.276 0.251 0.285 
DW before 1.10 1.23 1.433 1.33 1.492 1.50 1.456 
DW after 2.14 2.23 2.05 2.09 2.12 2.12 2.04 


Source: Authors Computation 


All imports ate in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 
x, ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 


“UOISSIWJEd JNOUWM paliqiyold uononposdas Jayn “JauMO YHUAdoo əy} Jo uoIssiWed UM paonposdəy 


LUI 


Table-21 Continued 


Proportion of imports accounted= 2% 

(8) 9 (10 
Variables SITC8 SITC1 SITC3 
CNIP 1.381(14.29)"* 0.616(5.15)** 3.053(6.53)*** 
CNMI 0.044(0.15) i -0.815(2.02)** 2.27(1.24) 
RLG 0.658(5.39)*** 0.802(5.69)*** 2.652(3.89)*** 
VFN 0.018(0.60) 0.079(1.48) 0.345(1.77)* 
VMS 0.010(1.74)* 0.019(2.80)** -0.014(2.22)** 
Constant -5.319(3.98)*** -0.796(0.47) -27.546(3.49)*** 
Adj. R2 77.51 57.61 43.30 
Rho 0.588 0.427 0.314 
DW before 1.05 1.24 1.39 
DW after 2.26 2.20 2.05 


Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 

Figures in Parenthesizes are t statistics and are computed using robust standard errors 
ee, ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively. 


the U.S.A., we find that a rise in volatility due to shocks in the exchange market 
microstructute reduces the import volumes of goods in SITC-7 (machinery and transport 
equipment and SITC-5 (chemicals and related products). Despite the significance of the 
coefficients, in both cases, the magnitudes of the impacts are marginal. 

While, U.S. bilateral imports of commodities in SITC-5 (chemicals and related 
products) are sensitive to the volatility in the fundamental component of the Mark-U.S. 
dollar rates, with the exception of commodities in SITC-6 (manufactured goods) and SITC-9 
(commodities and transactions not classified elsewhere), the volumes of all U.S. imports 
from Germany are highly sensitive to the volatility in the innovation component of the 
exchange market microstructure. As a priori hypothesized a rise in the uncertainties 
introduced through shocks in the microstructure aspect of the exchange market reduces the 
USS. imports in SITC-5 (chemicals and related products), SITC-4 (animal and vegetable oils) 
SITC-3 (mineral fuels, lubricants and related materials), and SITC-0 (food and live animals) 
commodities. For SITC-2 (crude materials and in edibles), SITC-8 (miscellaneous 
manufactured goods) and SITC-1 (food and live animals) commodities, the U.S import 
volume from Germany rises with a rise in volatilities due to shocks in the market 
microstructute aspect of the exchange market is however, contradictory to the theoretical 
expectation. 

The U.S.-Hong Kong bilateral import demand functions:”': results on the 
impacts of exchange rate volatility in the Hong-Kong dollar price of the U.S. dollar, on the 


bilateral imports of the U.S and Hong Kong are presented in Tables 22 and 23. The results 


`l Data on Hong Kong’s industrial production index for the entire study petiod and all other 
variables for the time period 1989-1990 is not available. Thus we use manufacturing production 
index as a proxy for Hong Kong’s income. The monthly manufacturing production was interpolated 
from the quarterly figures. 
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in table 22 indicate that an increase in the volatility due to the fundamental component of 
the Hong Kong-U.S. dollar rates reduces Hong Kong’s imports from the U.S.A. only for 
commodities in SITC-5 (chemicals and related products). On the contrary, Hong Kong’s 
import of SITC-3 (mineral fuels, lubricants and related materials) appears to rise with an 
increase in the volatility due to the fundamental component of the exchange rate. The 
impact of the volatility in the innovation due the market microstructure component of the 
Hong Kong —U.S. dollar rate on Hong Kong’s imports from U.S.A. is trade depressing on 
SITC-7 (machinery and transport equipment), SITC-6 (manufactured products), SITC-0 
(food and live animals) imports. 

The volatility in the innovation component of Hong-Kong — U.S. dollar rates has a 
significant trade impeding impact on many of the Hong Kong’s import commodity groups 
from U.S.A. These include in SITC-7 (machinery and transport equipment), sitic-8 
(miscellaneous manufactured articles), -commodities that account a significantly larger 
proportion of the Hong Kong’s import from U.S.A., SITC-0 (food and live animals), SITC-6 
(manufactured goods) and SITC-9 (commodities and transactions not classified elsewhere). 
There were no commodity groups where an increase in the volatility of either of the 
component of the Hong Kong —U.S. dollar rates resulted in an increase in the import 
volume. 

Results on the impacts of the volatility due to both components of the Hong Kong — 
U.S. dollar rates on the U.S. imports from Hong Kong are presented in Table 23. In contrast 
to U.S imports from Canada and Germany, none of U.S imports from Hong Kong that 
account for a relatively larger proportion of the total bilateral trade between the two 
countries is sensitive to the volatility due to the microstructure aspect of the Hong Kong-U.S 


dollar exchange market. U.S imports of SITC-7 (machinery and transport equipment), SITC- 
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6 (manufactured goods), SITC-0 (food and live animals), and SITC-2 (crude materials and 
inedible), SITC-9 (other commodities), SITC-5 (chemicals) and SITC-1 (beverages) are 
affected by the volatility due to the fundamental or the microstructure aspect of the market. 


In all the cases the impact has been trade depressing. 


Synthesizing the Results 


How do these results relate to the hypothesis postulated by Barkoulas et al (2002)? 
According to Barkoulas et al (2002) an increase in the variance of the fundamental 
component of the exchange rate can have a positive or negative impact on the volume of 
bilateral trade between two countries and thus the impact of volatility due to the 
fundamental component of the exchange rate is ambiguous. They also postulate that a tise in 
the variance of the exchange rate due to the general microstructure shock in the exchange 
market reduces the volume of both imports and exports. 

Our results appear to provide strong evidence particularly for the later hypothesis. 
While we observe both negative and positive effects of the volatility in the fandamental 
component, we consistently observe negative impacts of the volatility in exchange rate due 
to shock in the market microstructure on the U.S.-Germany and U.S. Canada bilateral 
imports (the exception to this is the case of U.S. and Hong Kong bilateral trade). Barkoulas 
et al (2002) argue that shocks due to the microstructure aspect of the market are generally 
short-term in nature and represent temporary excursions from the fundamental value of the 
exchange rate. Thus it is possible that these shocks capture the impact of exchange rate 
movements that can’t be explained by changing expectations about the underlying economic 


fundamentals. 
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Table-22 


Hong Kong Bilateral Imports from the U.S. (1990-2002 


Proportion of imports accounted=70% 


Proportion of imports accounted=27% 


ON © © 3 © © () @) 
Variables SITC7 SITC6 SITC8 SITC5 SITCO SITC9 SITC2 
HKIP — -1.180(3.37)*** — -0.592(2.60)*** -0.441(1.26) | 11.932(5.90)"**  —-0.984(3.86)***  2.203(2.56)** = 1.885(3.29)** 
HKMI ~ -2.038(2.47)*** — -2.619(5.05)*** 0.144(0.18) | -5.567(6.77)*** = 3.185(5.88)*** 1.238(0.54) 7.570(6.33)*** 
RLG ~— -1.612(6.62)*** = -0.631(4.28)*** = -1.538(3.82)*** -0.144(0.79) — -1.755(11.85)*** -0.882(1.92)**  -0.417(1.03) 
VF -0.777(1.25) -0.353(1.10) -0.256(0.89) -0.060(2.18)** -0.290(1.19) -1.086(1.20) 0.338(0.56) 
VMS -0.038(1.71)* -0.065(2.18)** 0.042(1.84)* 0.042(0.90) -0.051(1.85)* -0.047(1.08) 0.001 (0.02) 
Constant -5.586(2.67)*** —-10.244(6.82)*** -1.680(0.62) | -16.31(7.09)*** — -13.76(10.59)*** = -14.536(2.16)*** —-25.888(8.88)* 
Adj. R2 56.2 94.8 aa 52.0 87.3 62.0 36.48 
Rho 0.125 0.379 0.832 0.493 0.179 0.466 0.459 
DW before 1.784 1.26 0.748 1.17 1.68 1.07 1.19 
DW after 2.043 2.12 2.614 2.08 2.04 1.91 2.20 
Source: Authors Computation 


All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 


*** > and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-22 Continued 


Proportion of imports accounted= 3% 


(ON (9) (10) (11) 
Variables SITC1 SITC4 SITC3 
HKIP 5.756(7.56)*** 1.845(1.08) 0.839(0.65) 
HKMI -0.050(0.03) -2.890(0.67) -0.416(2.15)** 
RLG -2.941 (7.08)*** -10.461 (9.58) *** -0.168(1.85)* 

VF -0.451 (0.69) 1.429(0.54) 4.157(1.90)** 
VMS 0.027(0.32) -0.211(0.80) -0.208(1.03) 
Constant -21.886(4.82)*** -20.257(1.69)* -9.418(1.23) 
Adj. R2 77.49 56.73 54.3 
Rho 0.262 0.067 0.220 

DW before 1.51 1.882 1.56 
DW after 2.12 2.02 2.02 


Source: Authors Computation 
All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 
***, ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-23 


U.S. Bilateral Imports from the Hong Kong (1990-2002) 
Proportion of imports accounted=93% Proportion of imports accounted=5% 


(1) (2) (3) (4) (5) (6) (7) (8) 
Variables SITC8 SITC7 SITC6 SITC9 SITCO SITC5 SITC2 
USIP 0.531(4.51)"**  1.366(65.26**  0.538(2.90* | 0.782(4.32)""*  1.634(12.24**  -0.126(0.42)  1.860(4.50)** 
USMI -0.250(0.82)  -1.684(3.03)*** 0.604(1.51) -0.745(1.72)* 0.179(0.45)  0.490(0.62)  -3.882(2.96)** 
RLG  1.049(7.46*  2.207(7.00*  0.512(2.77)*** | 1.388(6.46)***  0.932(6.17)*  0.758(2.36**  0.884(1.75)"** 
VFN -0.154(0.57)  -0.725(2.42**  -0.575(1.69)* -0.524(1.15)  -0.810(2.72)***  -0.393(0.60)  -1.596(1.90)* 
VMS 0.032(0.63) 0.067(1.61) 0.044(0.81) | -0.051(2.66)*** 0.046(1.14)  -0.044(2.45)** 0.209(1.05) 
Constant  5.153(3.74*  -3.053(2.65)**  -4.911(2.68)** | -8.723(4.20)"**  4.379(2.54*  -4.542(1.33)  -12.95(5.88)** 
Adj. R2 69.5 58.6 38.6 68.45 63.9 35.6 81.2 
Rho 0.531 0.648 0.369 0.16 0.211 0.28 0.274 

DW before 0.99 0.738 1.26 1.94 1.58 1.43 1.43 
DW after 2.15 2.29 2.20 1.91 2.05 2.05 2.08 


Source: Authors Computation 

All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 
k ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 
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Table-23 Continued 


Proportion of imports accounted= 0.05% 


(1) (9) (10) (11) 
Variables SITC1 SITC4 SITC3 
USIP -1.662(4.20)**** NA NA 
USMI 0.912(0.96) NA NA 
RLG 2.625(5.90)*** NA NA 
VFN -0.788(0.86) NA NA 
VMS -0.002(2.02)*** NA NA 
Constant -5.105(1.18) NA NA 
Adj. R2 39.17 NA NA 
Rho 0.257 NA 
DW before 1.46 
DW after 1.87 


Source: Authors Computation 
All imports are in real terms and are expressed in the importing country’s currency. 
Figures in Parenthesizes are t statistics and are computed using robust standard errors 
x, ** and * denote significance at p<0.01, p<0.05 and p<0.10 respectively 


What do our results imply? How do they compare with one another? To evaluate if 
the response of commodity groups vary, the first three columns of each table present 
commodity groups that account for a significantly larger proportion of each country’s 
bilateral trade with the U.S. The last three columns present coefficient estimates of 
commodity groups that account for a relatively very small proportion (less than 5%) of each 
country’s bilateral trade. Comparing the results in the first three columns with those in the 
last three columns of each table, we notice the following. First, the three (Canada, Germany 
and Hong Kong) countries’ import volumes of most commodity groups that account a 
relatively larger proportion of the their bilateral imports from the U.S.A. (the first three 
columns in every tables 18-23) appear to be less sensitive to the volatility due to the 
fundamental component of the exchange rate. On the other hand, these commodity groups 
appear to be highly sensitive (except that of Canadian imports) to the volatility due shocks in 
the microstructure aspect of the exchange market. 

Second, most U.S. bilateral imports that constitute a significant proportion of the 
total U.S. trade with each country appear to be sensitive to volatility components due to the 
respective country’s exchange market microstructure. For example, among all the three 
commodity groups which accounts for more than 70% of U.S. bilateral imports from the 
respective countries, a 1% rise in the volatility due to the market microstructure aspect of the 
exchange market consistently reduces U.S bilateral imports of Machinery and transport 
equipment (SITC-7) by a margin ranging from 0.063 percent from Canada to 0.019 percent 
from Germany. Third, we observe significant variations in the magnitude of the responses of 
different commodity groups to a particular component of the exchange rate volatility in 
different countries. For example, consider commodities in SITC-7 that account for a 


significantly larger proportion of the U.S. bilateral trade with each country. In the Canada- 
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U.S. import demand function, the import volume of these commodities (machinery and 
transport equipment) was never responsive to the volatility in either of the components of 
the U.S.- Canadian rates. In Germany’s bilateral imports from the U.S., these commodities 
(machinery and transport equipment) were responsive only to the volatility due to the market 
mictostructure, but the coefficient is marginally small. Similarly, while the volatility in the 
fundamental component of the Hong Kong-U.S. dollar rates never affected the bilateral 
imports volumes of Hong Kong from the U.S, Hong Kong’s import volume of either of the 
three commodity groups which account for the largest proportion of its trade with the U.S. 
wete never affected by the volatility due to the shocks in the market microstructure 
component of the Hong Kong- U.S. dollar rates. 

Why does the impact of a given volatility component differ from commodity to 
commodity and from country to country? Reasons why only particular commodity groups or 
imports from certain countries are affected by volatility emanating from a particular 
component are not the primary focus of this research. However, some explanations are of 
importance for better understanding the results. One possibility on why we observe such 
divergences in the results is perhaps because of the differences in the nature of bilateral 
trade-links between the U.S. and the respective countries and the size of the trading firms 
involved in imports. For example, it might be that companies involved in importing 
commodities that account for a significantly larger proportion of the Canadian imports from 
the U.S.A. are large enterprises with enough funds to engage in hedging activity and thus are 
less responsive to trading risks. The fact that U.S. imports from Canada are highly sensitive 
to volatility components, however, cast doubts on the role of hedging activities of the 
importing firms. One possible explanation for this is that U.S. firms are more open to 


competition and thus volatility might lead U.S. importers to source their imports from 
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elsewhere when Canadian prices increase as a result of exchange risk. The differences in the 
responses of the same commodity groups to the same measute of volatility component, for 
example, between U.S.-Canada, and U.S.-other countries, might be the result of large intra- 
trading activities between U.S. and Canadian industries. 

Similarly, the presence of a difference in the sign of the coefficient estimates 
(particularly, that of volatility in the fundamental component of the exchange rate) across 
different commodities could be because importers and exporters of different commodity 
groups treat trading risks differently. A consistently negative real effects of the volatility due 
to the microstructure aspect of the exchange market for most of the products, for instance, 
might be because, while traders in some sectors (commodities) engage in hedging against 
exchange risk, traders in other sectors (commodities) do not engage in hedging against 


exchange risk and are, hence, subject to dealing with such a risk. 


Conclusion 


While the effect of nominal exchange rate volatility on the volume of trade is a 
debatable subject, it is believed that volatility, particularly in real variables could hamper 
economic activity as it increases riskiness. In this paper, using monthly disaggregated (SITC- 
1 digit level) bilateral trade data of Canada, Germany and Hong-Kong with the USA for the 
period 1989-2002; we examined the impact of exchange rate volatility on the volume of 
imports. To conduct our analysis, we decomposed shocks in the real exchange rate process 
into those due to the fundamental and microstructure aspects of the market by using 
Kalman filter. Real exchange rate volatilities in our empirical analysis were modeled as a time 


varying conditional variance (ARCH). Included in our empirical model were also factors 
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such as industrial production index, import prices, and lag of real exchange rates that were 
poised to affect trade flows as discussed in the theoretical literature. 

Our results indicate that the impact of the volatility in the fundamental component 
of the exchange rate is not as clear-cut. The coefficient of the volatility due to the 
fundamental component of the exchange rate was not significant in most of the regressions. 
Wherever it was significant, the signs were also not consistent across different commodity 
groups. This would mean that, with an increase in volatility due to the fundamental 
component of exchange tate the volume of bilateral trade flows of some goods and services 
decline while the volume of bilateral trade flows in other commodities increase. Among 
various possible explanations that could be given for these differences in the sign of the 
coefficient estimates across different commodity groups, one possibility is that importers 
and exporters of different commodity groups treat trading risks differently. 

On the other hand, despite variations in the magnitude of the effects, we find that 
the volatility due to shocks in the microstructure aspect of the exchange market has a 
consistently trade depressing impact. Our results, particularly based on US imports from 
Canada, Germany and Hong Kong thus, lend support and credence to the theoretical 
expectation. As shocks due to the microstructure aspect of the market represent temporary 
excursions from the fundamental value of the exchange rate, it is possible that the negative 
impacts of these shocks on trade flow could be attributed to exchange rate movements that 
can’t be explained by changing expectations about the underlying economic fundamentals. A 
consistently negative real effects of the volatility due to the microstructure aspect of the 
exchange market for most of the products may also mean that most economic agents in 
those sectors (commodities) do not engage in hedging against such exchange risk and are, 


hence, subject to it. 
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In their discussion of the effect of exchange rate uncertainty on the volume and 
variability of trade flows, Barkoulus et al (2002) indicate that exchange rate uncertainty 
emanate from three different but closely related sources: (i) the fundamentals, (ii) the 
stochastic elements in the fundamentals deriving the exchange rate process, and (iti) the 
innovations in the microstructure aspect of the exchange market. They claim that as each of 
these sources has potentially different impacts, failure to separate all of the sources is likely 
to make empirical results seemingly inconclusive. Thus, the fact that we consider only two 
components of the exchange rate risk in our empirical model might be taken as a limitation 
of this study.” Among the three components, our empirical model do not include the 
stochastic elements in the fundamentals deriving the exchange rate process-a component 
they hypothesize to have an ambiguous (positive or negative) effect on the volume of trade 
flows. Thus it is possible that the variability in the coefficient estimates of the two 
components included in our empirical model might be because of the confounding effect of 
the third component. Nevertheless, results from our analysis could still be taken as 
dependable for two reasons. First, in contrast to most previous literature, we consider more 
than one component of the exchange rate. Second, our decomposition is closely consistent 
with Mussa’s (1982) stochastic generalization of the Dornbusch’s (1976) exchange rate 
overshooting model in which exchange rate is decomposed into the permanent 


(fandamentals) and the transitory (innovations) components. 


$ The decomposition of exchange rate uncertainty as emanating from only two components in our 
empirical model is dictated by the Kalman filter, and is thus a matter of methodological convenience. 
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CHAPTER V 


CONCLUSION AND IMPLICATIONS 


The analysis of the likely destination of FDI, its mode of arrival, and how the 
relationship between FDI and the cross border movement of goods and services, particularly 
exports from home countries attract attention by researchers for various reasons. First, it has 
substantial welfare implications. Second, FDI has several positive as well as negative 
externalities. For example, FDI is a source of capital; transfers technology, and stimulates 
economic growth, thereby increasing the standard of living of the host countries (Calvo, 
Leiderman, and Reinhart, 1996). With FDI, investing firms are also able to locate production 
in foreign countries and diversify their output, and this increases the compctitiveness of their 
exports. The transfer of technology that comes with FDI, the power that it gives the 
investing firms to diversify their output, and the increased cross border movement of goods 
and services resulting from enhanced competitiveness of firms contributes in the integration 
of the host into the global economy. On the other hand, there is a concern that increased 
outflow of FDI reduces exports from the home countries, increases imports from the host 
countries and hence results in lower home country output, employment, and capital 
formation (Hejazi and Safarian, 1996). As a result, both the theoretical and empirical 
examinations of the link between FDI and international trade, particularly exports from FDI 
source countries attract the attention of scholars in economics and finance. 

The amount and type of inward FDI that a nation receives is often a direct result of 


its market characteristics (maturity levels, resource abundance, infrastructure, institutions 
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etc). Despite similarities in their maturity levels, however, some nations receive significantly 
larger amounts of inward FDI than other nations. For instance, as of mid 1990s, Mexico and 
Poland received greater levels of inward FDI than other countries of similar economic status 
in their respective regions. Compared with other developing countries Eastern Asian and 
Pacific countries host significant amount of Japanese FDI. A larger proportion of Japanese 
non-manufacturing firms are located in host nations where larger amount of Japanese 
manufacturing firms are present. Why ate these so? Is it because firms investing in Mexico 
and Poland view Mexico and Poland differently from other countries with comparable 
resoutces and institutions? Or is it because Mexico and Poland provide investing firms a 
different platform to service regional demand rather than the local market? Does the 
presence of manufacturing FDI originating from a given source enhance entry decisions 
(FDI levels) by non-manufacturing firms? What roles do market characteristics such as 
factor abundance, infrastructure, and currency stability play in determining the affinity of 
Japanese FDI to certain countries? 

The available FDI-trade literature does not pay adequate reference to these 
questions. Yet it views investment in developed countries is largely as horizontal investment, 
and thus a substitute for exports, while it views investment in developing countries largely as 
vertical FDI that complements exports. Moreover, the literature characterizes most 
horizontal FDI as investment that are designed serve the host market alone. However, 
incteasing fragmentation of the global production process indicates that production in many 
markets, including that of developing countries, is not necessarily designed for the host or 
home markets, but rather for 3"- party markets for which the host serves as an export 


platform. Significant variation in the amount of FDI that hosts may receive thus, may arise 
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as a result of differences in the export platform status of host nations. Consequently the link 
between FDI and bilateral trade may also differ. 

Using Japanese FDI establishment counts and financial values into geographically 
and economically diverse host nations, this research attempted to evaluate whether FDI 
setves as a complement or a substitute to trade, particularly export sales, and if the 
relationship is industry specific. The over all findings of the research from each of the three 
essays can be summarized as follows. 

First, using Japanese country level aggregate FDI and trade with 85 geographically 
and developmentally diverse countries, we find that Japanese FDI during 1989-1999 largely 
complemented its bilateral trade with its FDI host countries. The degree of the 
complementarities between Japanese outward FDI and export sales, however, is sensitive to 
host market characteristics. Accordingly, we observe that the market maturity level of the 
host countries is directly related to the level of FDI inflows. However, it is inversely related 
to the degree to which FDI complements trade. This would mean that the amount of 
Japanese outward FDI flows into host nations that provide firms the opportunity to operate 
in a market characterized by competition, secured property rights and freedom of exchange 
is higher. The extent to which the increased inflow of FDI resulting from these aspects of 
the host countries complements Japanese bilateral export sales, however, tapers-off beyond 
some levels. 

Second, we observe higher inflows of Japanese FDI value and stronger FDI-trade 
complementarities in host nations that primarily serve as export platforms for their regional 
markets rather than for non-regional markets. The implication of this findings to one of the 


questions raised at the outset of this research is that relative to other developing countries, 
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Japanese FDI is attracted to eastern Asia countries and the Pacific as these hosts provide 
Japanese firms the ability to service regional markets. 

Third, among host specific institutional variables and resource endowment basis, we 
find relative labor abundance, infrastructure, market size, and political stability as important 
determinants of the amount of Japanese FDI that a given host nation might attract. 

While these results are based on country level aggregate data, the nature of the link 
between FDI and trade might be industry specific. Thus, in the second essay of this 
dissertation, we employed a panel Tobit regression and evaluated the relationship at industry 
level. Results from the study using disaggregated industry level data indicate that the link 
between FDI-trade is indeed industry specific. Accordingly, the relationship between 
Japanese FDI values and industty specific exports in food, beverage and tobacco industries 
(ISIC-31), and other manufacturing industries (ISIC-39) is complementary. In wood 
products and furniture (ISIC-33) and basic metal manufacturing industries (ISIC-37), the 
relationship between exports sales and FDI is substitution. However, we were not able to 
observe complementarity or substation between FDI and export sales in fabricated metal 
products and machineries (ISIC-38)-which constitutes the largest proportion of Japanese 
foreign trade and FDI, and in textile, apparel and leather (ISIC-32) and chemical products 
(ISIC-35) industries. 

Substitution between FDI and export sales appears to be more common among 
industries that produce relatively bulkier and heavier goods, suggesting the possibility that 
investors in these industries are primarily interested in minimizing the transport cost by 
locating production closer to the source of demand. Perhaps, it could also be that Japanese 


FDI in Wood Products and Furniture and Basic Metal industries are efficiency seeking while 
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those in Food, Beverage and Tobacco and Other Manufacturing industries are market 
seeking. 

Japanese investors also appear to have higher propensity to concentrate a larger 
proportion of their FDI in Fabricated Metal Products and Machineries in host countries that 
have stronger trade affiliation with Japan. Japanese FDI in these industries account for Hoe 
than half of the overall Japanese outwatd FDI. This implies that the host’s trade orientation 
with the FDI source is likely to be a key determinant of how much Japanese FDI is likely to 
ibaki in given economy. 

Another question addressed in the second essay was whether the presence of 
Japanese manufacturing FDI enhances entry decisions (FDI levels) by other Japanese non- 
manufacturing firms, particularly those in trade, service and insurance and finance industries, 
into a given host. We find that the larger the manufacturing FDI in a given host, the higher 
the likelihood of a host to receive larger amount of non-manufacturing FDI in services, 
trade and finance and insurance industries will be. This could be the result of several factors, 
including vertical linkages between Japanese firms in these industries, the international 
trading activities of Japanese manufacturing FDI as desctibed by Ma, et al (2000), and 
agglomeration benefits derived from the location choice of Japanese non-manufacturing 
firms. 

In the third essay we addressed the impact of exchange rate volatility on bilateral 
trade flows. The effect of exchange rate volatility on the volume and variability of economic 
activities, particularly trade, is a debatable subject. Like the interaction between FDI and 
trade, there is no consensus both in the theoretical and empirical literature, on whether 
volatility in the exchange rate hampers trading activity or not. A recent study by Barkoulas et 


al., (2002) suggest that the direction and the impact of the exchange rate volatility on the 
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volume and variability of trading flows depend upon the source of the uncertainty. We 
revisited the problem by using monthly disaggregated (SITC-1 digit level) bilateral trade data 
between the U.S., Canada, Germany and Hong-Kong for the period 1989-2002 and model 
exchange rate volatility as emanating from two sources: the fundamental factors and the 
innovations in the microstructure aspect of the exchange market. Specifically we evaluated 
whether, as hypothesized by Barkoulas et al (2002), a rise in the variance of the exchange rate 
due to the general microstructure aspect of the exchange market as well as the variance in 
the fundamental component of the exchange rate have a an impact on the volume of 
bilateral imports. 

Results from the study appear to indicate that the effect of volatility in the exchange 
rate due to shocks in the microstructure aspects of the exchange market is trade depressing. 
Specifically, volatility in exchange rate associated with shocks in the microstructure aspect of 
the exchange market, reduced US imports from Canada, Germany and Hong Kong. The 
implication is that economic agents do not engage in hedging against exchange rate 
movements that can’t be explained by changing expectations about the underlying economic 
fundamentals, and thus when they occur they pose negative impact on the trade flows 

The impact of the volatility in the fundamental component of the exchange rate is 
not clear-cut. First, the coefficient estimate of the volatility due to the fundamental 
component of the exchange rate was not significant in most of the regressions. Second, 
wherever it has a significant coefficient, the signs were not consistent across different 
commodity groups: with increase in the volatility due to the fundamental component of 
exchange rate, while we observe a reduction in the bilateral trade flows of some goods and 
services, the volume of bilateral trade flows of other commodities increases. Among various 


explanations that could be given for the differences in the sign of the coefficient estimates 
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across different commodities groups, one possibility is that importers and exporters of 
different commodity groups treat trading risks emanating from the volatility in the 
fundamental factors differently. 

Our study can be extended in the following ways. First, although the trade-FDI 
relationship may depend upon industry-level characteristics, each host’s export platform 
status may differ across different industries. The classification used in this study is rather 
general. Second, the link between FDI and trade, whether at country or industry level, might 
be sensitive to the type of exchange rate regime (Benassy-Quere, 2001). Given the presence 
of large number of Japanese FDI hosts with significant variations in their currency regime, 
possible extensions of the first two essays in this line is possible. Lastly, in their discussion of 
the role of exchange rate uncertainty on the volume and variability of trade flows, Barkoulus 
et al (2002) hypothesize that exchange rate uncertainty can emanate from three different 
components, which have different effects. In this study, we cvaluate only two of the three 
components. Provided that there are relationships between the different components, the 
coefficient estimates of the two components in our model might be biased up or dows. 
Further evaluation of the impact of exchange rate volatility after including the third 


component could be taken as a further extension of this research. 
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Appendix -A 


Data Sources and Description 
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e The selection of the reference years (1989-1999) is based on the availability of 
Japanese FDI and trade data as well as the availability of host-country specific data. 
Hosts were included in the sample if complete information for at least seven of the 
11 years reference time was available. All currency-denominated variables with the 
exception of Japanese FDI values are measured in 1995 US$. Japanese FDI values 


are expressed in 100 million ¥. 


e Data on outward Japanese FDI counts and values are from The Ministry of Finance of 


the Government of Japan’s web page at: http: 


e Income and development status is derived from World Banks’ 2001 Country 


Classification Table  (http://www.worldbank.org/data/databytopic/class.htm) 


Economies are divided according to 2000 GNI per capita, calculated using the World 
Bank Atlas method. The groups are: low income, $755 or less; middle income, $756- 


$9,265; and high income, $9,266 or more. 


e Japanese trade data is from OECD Commodity Trade CD ROM 2000 Version 5.2. 


e Manufacturing imports/exports are from the World Bank. Data are 1995 USD 


e Tariff rate data are based on un-weighted averages for all goods. Ad valorem rates, 
applied rates, or MFN rates whichever data are available in a longer period. Data ate 


from WTO, IDB CD-ROM database and Trade Policy Review -- Country Report, 
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Various issues, 1990-2000; UNCTAD, Handbook of Trade Control Measures of 
Developing Countries -- Supplement, 1987 and "Directory of Import Regimes, 
1994; World Bank, Trade Policy Reform in Developing Countries since 1985, WB 
Discussion Paper #267, 1994, The Uruguay Round: Statistics on Tariffs 
Concessions”, and "Given and Received, 1996 and World Development Indicators, 
1998-00; OECD, Indicators of Tariff and Non-Tariff Trade Barriers, 1996; IDB, 


Statistics and Quantitative Analysis data, 1998”. 


e Data on labor force in primaty production sector (UNSKD-used here as a proxy for 
labor cost), land area (km), infrastructure (Total road network (km)), population (in 
1000s), GDP (in Millions of 1995 US$) are all from World Development Indicator 


(2001) CD-ROM. 


e Lending rate data is from the IMF’s International Financial Statistics. In cases where 
information on lending rates is not available for a given year, the missing rate was 
replaced by a mean of the available lending rates prior to the year in which the data is 


missing. 
e To compute economic potential, we follow Harris (1954). In its simplest form a 
typical index of economic potential for location / can be calculated as a weighted sum 


of a measure of economic activity of all other locations / with the weights declining 


with distance: 
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Where, 
P, is the economic potential of location 4 
M, is a measure of the volume of economic activity in location j and 
D; is the great circle distance between the national capitals of 
locations, i and j. The summation over all # locations yields an 
economic potential representing a given location’s access to 
economic activity after the accounting for the cost of covering the 


distance to that activity. 


e Exchange rate data is from the IMF's International Financial Statistics. Market rates, 
when available are used to convert host currencies to Japanese Yen. To compute 
annual exchange rate volatility, first we derived the log difference of the monthly 
Japanese Yen--foreign currency exchange rate and then computed the standard 


deviation of the 12 months log differenced data. 
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Appendix Table-1: 


List of Japanese FDI Host Countries in the Sample by Geogtaphical 
Region, Income Class and Market Servicing Roles: 
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Region Country Income Group Market Servicing 
East And Central Europe Slovenia Low Income Non Regional 
East And Central Europe Ukraine Low Income Non Regional 
East And Central Europe Uzbekistan Low Income Non Regional 
East And Central Europe Czech Rep. Middle Income Non Regional 
East And Central Europe Slovak Rep. Middle Income Non Regional 
East And Central Europe Hungary Middle Income ‘Regional 

East And Central Europe Kazakhstan Middle Income Regional 

East And Central Europe Poland _ Middle Income Regional 

East And Central Europe Romania Middle Income Regional 

East And Central Europe Russian Fed. Middle Income Regional 

East Asia & Pacific Hong Kong High Income Home 

East Asia & Pacific Korea, Rep. High Income Home 

East Asia & Pacific Tatwan High Income Home 

Kast Asia & Pacific Cambodia Low Income Home 

Hast Asia & Pacific Indonesia Low Income Home 

East Asia & Pacific Vietnam Low Income Home 

Fast Asia & Pacific Lao PDR Low Income Non Regional 
East Asia & Pacific P.N. Guinea Low Income Regional 

East Asia & Pacific China Middle Income Home 

Fast Asia & Pacific Malaysia Middle Income Home 

Fast Asia & Pacific Philippines Middle Income Home 

East Asia & Pacific Thailand Middle Income Home 
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Appendix Table-1 Continued 


Market 
Region Country Income Group Servicing 
East Asia & Pacific Samoa Middle Income Regional 
East Asia & Pacific Vanuatu Middle Income Regional 
East Asia and Pacific Mongolia Low Income Regional 
Latin America & Caribbean Bahamas High Income Regional 
Latin America & Caribbean Guatemala Low Income Non Regional 
Latin America & Caribbean Belize Low Income Regional 
Latin America & Caribbean E] Salvador Middle Income Non Regional 
Latin America & Caribbean Venezuela Middle Income Non Regional 
Latin America & Caribbean Argentina Middle Income Regional 
Latin America & Caribbean Barbados Middle Income Regional 
Latin America & Caribbean Brazil Middle Income Regional 
Latin America & Caribbean Chile Middle Income Regional 
Latin America & Caribbean Colombia Middle Income Regional 
Latin America & Caribbean Costa Rica Middle Income Regional 
Latin America & Caribbean Dominican Rep. Middle Income Regional 
Latin America & Caribbean Ecuador Middle Income Regional 
Latin America & Caribbean Honduras Middle Income Regional 
Latin America & Caribbean Jamaica Middle Income Regional 
Latin America & Caribbean Mexico Middle Income Regional 
Latin America & Caribbean Panama Middle Income Regional 
Latin America & Caribbean Paraguay Middle Income Regional 
Latin America & Caribbean Peru Middle Income Regional 
Latin America & Caribbean Trinidad & Tobago Middle Income Regional 
Latin America & Caribbean Uruguay Middle Income Regional 
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Appendix Table-1 Continued 


Market 
Region Country Income Group Servicing 
Middle East & North Africa Bahrain High Income Non Regional 
Middle East & North Africa Kuwait High Income Non Regional 
Middle East & North Africa U.A.E High Income Non Regional 
. Middle East & North Africa Cyprus High Income Regional 
Middle Fast & North Africa Algeria Low Income Regional 
Middle East & North Africa Iran Middle Income Non Regional 
Middle East & North Africa Saudi Arabia Middle Income Non Regional 
Middle East & North Africa Egypt Middle Income Regional 
Middle East & North Africa Jordan Middle Income Regional 
Middle East & North Africa Oman Middle Income Regional 
North America United States High Income Host 
North America Canada High Income Regional 
Oceania Australia High Income Host 
Oceania New Zealand High Income Host 
Oceania Neth. Antilles High Income Regional 
Oceania New Caledonia High Income Regional 
Oceania Solomon Islands Low Income Regional 
Oceania Fiji Middle Income Regional 
South Asia Singapore High Income Home 
South Asia Brunei High Income Regional 
South Asia Bangladesh Low Income Home 
South Asia India Low Income Host 
South Asia Bhutan Low Income Regional 
South Asia Nepal Low Income Regional 
South Asia Pakistan Low Income Regional 
South Asia Maldives Middle Income Regional 
South Asia Sri Lanka Middle Income Regional 
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Region Country Income Group Market Servicing 


Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Sub-Saharan Africa 
Western Europe 
Western Eutope 
Western Europe 
Western Europe 
Western Europe 
Western Europe 
Western Europe 
Western Europe 


Appendix Table-1 Continued 


Ghana Low Income Host 

Uganda Low Income Host 

Angola Low Income Non Regional 
Côte D'ivoire Low Income Non Regional 
Mozambique Low Income Non Regional 
Nigeria Low Income Non Regional 
Cameroon Low Income Regional 
Guinea Low Income Regional 
Kenya Low Income Regional 
Madagascar Low Income Regional 
Niger Low Income Regional 
Senegal Low Income Regional 
Tanzania Low Income Regional 
Zambia Low Income Regional 
Zimbabwe Low Income Regional 
Mautitius Middle Income Host 

South Africa Middle Income Host 

Gabon Middle Income Non Regional 
France High Income Host 
Germany High Income Host 

Israel High Income Host 

Italy High Income Host 

Spain High Income Host 

United Kingdom High Income Host 

Ireland High Income Non Regional 
Austria High Income Regional 
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Appendix Table-2 


List of countries for which industry level analysis of FDI trade is conducted 


Argentina Germany Luxembourg Sweden 
Australia Greece Mexico Taiwan 
Austria Hong Kong Netherlands Thailand 
Belgium Hungary New Zealand Turkey 
Brazil Iceland Norway UK 
Canada India Philippines USA 
China Indonesia Poland 

Denmark Ireland Portugal 

Finland Italy Singapore 

France Korea Spain 


Note: Belgium and Luxembourg are treated as one country 
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ISIC Year 
ISIC-31 Y1989 
Y1990 
Y1991 
Y1992 
Y1993 
Y1994 
Y1995 
Y1996 
Y1997 
Y1998 


ISIC-32 Y1989 
Y1990 
Y1991 
Y1992 
Y1993 
Y1994 
Y1995 
Y1996 
Y1997 
Y1998 


Host Countries 
=36 
19 
20 
17 
12 
12 
12 
14 
14 
11 
12 


14 
18 
17 
16 
15 
14 
16 
17 
17 
10 


Counts of 
New FDI 
141 
136 
110 
96 
104 
75 
79 
56 
48 


7.42 
6.80 
6.47 
8.00 
8.67 
6.25 
5.64 
4.00 
4.36 
3.67 


11.71 
10.83 
14.00 
18.88 
21.73 
25.86 
21.63 
11.24 
7.65 
2.60 


Appendix Table 3 
Desctiptive of by ISIC Catego 
Standard Value of Standard 
Mean Deviation New FDI Mean Deviation 
11.13 2378.43 125.18 246.24 
10.25 1182.85 59.14 117.83 
9.17 848.64 49.92 121.80 
11.40 656.71 54.73 141.02 
11.86 953.12 79.43 186.16 
8.37 1310.9 109.24 181.14 
8.63 794.67 56.76 109.06 
5.83 728.14 52.01 67.56 
4.78 624.23 56.75 110.89 
5.68 1614.3 134.53 280.94 
11.91 560.79 40.06 56.20 
13.79 961.72 53.43 63.61 
23.11 785.98 46.23 54.24 
45.84 539.93 33.75 42.13 
62.52 543.08 36.21 66.25 
74.28 656.7 46.91 92.92 
62.41 960.91 60.06 115.25 
26.40 597.43 35.14 50.23 
14.08 1127.91 66.35 134.84 
2.17 344.49 34.45 41.60 


Average Size 
of Investment 
16.87 
8.70 
7.71 
6.84 
9.16 
17.48 
10.06 
13.00 
13.00 
36.69 


3.42 

4.93 

3.30 

1.79 

1.67 

1.81 

2.78 

3.13 

8.68 
13.25 
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ISIC Year (N=36) New FDI Mean Deviation New FDI Mean Deviation _ of Investment 


ISIC-37 Y1989 
Y1990 
Y1991 
Y1992 
Y1993 
Y1994 
Y1995 
Y1996 
Y1997 
Y1998 


ISIC-38Y1989 
Y1990 
Y1991 
Y1992 
Y1993 
Y1994 
Y1995 
Y1996 
Y1997 
Y1998 


Host Countries 


17 
17 
18 
16 
15 
17 
15 
19 


Appendix Table 3- Continued 


Counts of 


178 
119 
109 
105 
97 

97 

149 
148 
125 
48 


619 
443 
356 
333 
389 
377 
553 
425 
382 
280 


10.47 
7.00 
6.06 
6.56 
6.47 
5.71 
9.93 
7.79 
7.35 
3.69 


22.93 
17.04 
13.19 
14.48 
15.56 
15.71 
23.04 
17.00 
15.28 
10.77 


Standard 


14.04 
8.11 
6.56 
8.80 
8.96 
9.10 

15.33 

10.95 
6.69 
3.99 


44.12 
34.31 
22.99 
20.85 
30.75 
28.74 
44.03 
26.45 
23.99 
15.41 


Value of 


1995.08 
1316.48 
1067.64 
957.49 
723.09 
900.451 
1373.39 
2402.59 
1485.87 
1232.8 


10684.01 
12510.51 
7110.45 
5075.78 
5355.12 
5960.45 
8375.06 
12164.83 
12722.31 
7195.78 


117.36 
77.44 
59.31 
59.84 
48.21 
52.97 
91.56 

126.45 
87.40 
94.83 


395.70 
481.17 
263.35 
220.69 
214.20 
248.35 
348.96 
486.59 
508.89 
276.76 


Standard 


342.25 
170.34 
134.89 
109.90 
64.83 
78.72 
112.02 
195.17 
93.16 
166.97 


1180.42 
1098.97 
510.32 
422.61 
480.87 
449.23 
726.00 
1250.97 
1228.82 
553.43 


Average Size 


11.21 
11.06 
9.79 
9.12 
7.45 
9.28 
9.22 
16.23 
11.89 
25.68 


17.26 
28.24 
19.97 
15.24 
13.77 
15.81 
15.14 
28.62 
33.30 
25.70 
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ISIC Year 


ISIC-39 Y1989 
Y1990 
Y1991 
Y1992 
Y1993 
Y1994 
Y1995 
Y1996 
Y1997 
Y1998 


Host Countries 
=36 


24 
20 
22 
20 
18 
18 
20 
18 
17 
12 


Counts of 
New FDI 


328 
260 
266 
217 
232 
137 
207 
161 
134 
47 


Source: Japanese Ministry of Finance 


Mean Deviation 


13.67 
13.00 
12:09 
10.85 
12.89 
7.61 
10.35 
8.94 
7.88 
3.92 


Standard 


23.55 
21.09 
18.47 
18.08 
22.13 
15.06 
19.24 
13.44 
10.22 
5.32 


Value of 


New FDI Mean Deviation 


2447.04 101.96 
1622.15 81.11 
3555.41 161.61 
1829.14 91.46 
1569.9 87.22 
1510.17 83.90 
3415.09 170.75 
1926.65 107.04 
2078.93122.29 
678.76 56.56 


Standard 


303.45 
206.26 
583.14 
284.16 
242.02 
166.60 
461.07 
240.67 
198.09 
92.27 


Average Size 
of Investment 


7.46 
6.24 
13.37 
8.43 
6.77 
11.02 
16.50 
11.97 
15.51 
14.44 
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